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Bases for the Recommendation:

1. Food Uses of DMSO.

DMSO has an indirect food additive tolerance of 0.01% as residual so?venf
in polyethersulfone resins under 21 CFR 177.2440. There is also a tolerance
of 50 ppm in polysulfone resins under 21 CFR 177.2500.

s

2. Toxicity

Numerous <clinical and animal toxicity studies were examined in earlier
reviews of this petition. The Toxicology Branch concluded that the use of
DMSO as an inert solvent in pesticide formulations was appropriate.

Studies that support exemption of DMSO from the requirement of a tolerance
include. {from our memo of 9/8/78, D. Ritter):

o

Monkey 18 month oral ingestion NOEL = 3.0 gm/kg/day
Dog 8 month oral ingestion NOEL = 3.0 gm/kg/day
° Dog 6 month oral NOEL = 2.5 gm/kg/day

Rat teratology NOEL - negative at up to 12 gm/kg
In addition, there is an excellent internal Branch review {Larry Anderson,
Ph.B., 7/27/79) of all relevant toxicity studies and clinical studies that
were then available. Overall, the toxic effects of DMSO in animals and man
are limited to extremely high levels of exposure, in the Gram-per-Kilogram
of body weight range as demonstrated by the data above. The most unusual
of these effects was the appearance of certain lens changes in the dog (at
2.5 and 5 gm/kg/day}, swine (at 2.7 and 4.5 gm/kg/day applied dermally) and
in rabbits (at 2.7 m? and 8.1 ml of a 90% solution applied dermally). Man
is not affected.

In our most recent review of DMSO we recommended that additional toxicity
data were needed in support of a general tolerance of 10 ppm in all crops;
0.3 ppm in meat, eggs, poultry and meat byproducts, and 0.15 ppm in milk
{review of 7/24/79, K. Bailey). However, since the present request involves
only the rac peas (with pods), and since DMSO residues, if any, will be <1
ppm, and since DMSO background levels may be as high as 16 ppm, we are not
now seeking additional toxicity data on DMSO per se.

Overall, we consider that the toxicological data requirements for exemption
under 180. 100(d) have been met.
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Residues

RCB have concluded in their review of 9/3/83, R. Perfetti, that:

L]

Residues of DMSO in _peas per se will be less than 1 ppm. Residues will
range from 2.7 to 17.5 ppm in the foliage. Foliage is not a human food
item.

The presence of DMSO had no effect on residues of diazinon or carbaryl.

Background levels of DMSD in racs as well as processed foods were 0 to 16
ppm.,

Applicator Safety

Applicator Precautionary labeling must be based on standard acute testing
of any new formulations containing DMSC j.e., oral Lbgp, dermal LDgg,
dermal irritation, eye irritation and inhalation LCgp, if applicable.

'jC’MAD F\Qx% /63

- David L. Ritter, Acting Section Head
. Rev, Sec., # 1/Toxicology Branch
Hazard Evaluation Division TS$-769
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This amendment requests an exemption from the requirement of
a tolerance for DMSO when used with carbaryl or Diazinon on
peas. {(This differs from the previous request which proposed
tolerances on all crops, meat, milk, poultry and eggs.)

The petitioner has submitted 3 analytical methods for analysis
of DMSQ in plant tissue. The first two of these have been re-
viewed previously in conjunction with PP#1lE1017 and the subject
petition, The third method involved blending with methanol,
filtration, and stripping of the methanel in vacuo. The sample
is marked with hexane and then continuously extracted with
chloroform for 22 to 24 hours. The chloroform soclution is
evaporated to ca. 1 ml and the solution is diluted to volume
with methanol. Analysis is wvia glc using a flame photometric
dectector equipped with a sulfur filter.

Validation data for DMSO reflected fortification of various
crops with 0.1 or 1.0 ppm of DMSO. Recoveries corrected for
blank values ranged from 70 to 170% with blank values ranging
from a trace to 3.7 ppm.

While the precision of this method appears to be somewhat in-
adequate in.light of the proprosed exemption we are raising no
questions with regards to an enforcement procedure at this time.

Diazinon or carbaryl residues in various crops were determined
using Official Methods of Analysis AQOAC 29.001 and 20.082
respectively. .

Recoveries of peas and foliage fortfied with 0.1 to 10 ppm of
Diazinon ranged from 83 to 96% and from 90 to 98% respectively
blank values were all <0.01 ppm. Peas and pea foliage fortfied
with 0.05 to 10 ppm of carbaryl gave recoveries of 60 to 116%
and 73 to 94% respectively. Blank values for peas were 0.01 to
0.03 ppm and for foliage 0.1 to 0.11 ppm.

Residue data for DMSO in various crops involved one application
of 5 1b DMSO/acre to various crops. Residues ranged from a trace
in peaches, onions and bears to 246 ppm in swiss chard with PHI's
of 0 to 10 days (Note: The 246 ppm in Swiss Chard decreased to
0.22 ppm after 10 days. The next highest residue on another crop
was 67 ppm on alfalfa at 0 days.)
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Analysis of untreated samples for DMSO was published in J. Agric
and Food chem 238 No. 5, p 1089 (1981) and showed residues of DMSO
occuring on a variety of r.a.c.'s as well as processed foods in
the range of non-detectable to 16 ppm.

Pea plants were treated with Diazinon and carbaryl with and with
out DMSO added to the spray mixture (Five or 15 1lb per acre of
DMSO was applied to peas.) Diazinon was applied at a rate of

0.5 1lb active ingredient per acre and samples of peas and foliage
were takenat 0,1,2,6 and 10 day PHI's. DMSO residues in peas
(with pocdZ) and foliage ranged from 0.11 to 0.96 ppm and from

2.3 to 17.5 ppm respectively. Residues of Diazinon intreated peas
were <0.01 or 0.0l ppm regardless of whether DMSO was present or
not. Residues in foliage ranged from 0.22 to 11.6 ppm when no DMSO
was present and from 0.22 to 12.8 ppm with added DMSO. It is our
judgement that no significant difference between residue levels on
peas and pea foliage occured when DMSO was applied to peas in con-
junction with Diazinon.

Residues of carbaryl in peas treated without added DMSO ranged
from non-detectable to 0.07 ppm for shelled peas and from 0.23
to 49,2 ppm in foliage with 0 to 10 day PHI's. Residues of
carbaryl in peas and foliage when DMSO was added to the spray
solution at rates of 5 or 15 lb/acre ranged from non-detectable
to 0.12 ppm (15 1lb DMSO rate) and from 0.31 to 51.6 ppm res-
pectively. Again we do not consider there to be any significant
difference between residue levels of carbaryl in peas and pea
foliage when DMSO is applied.

The International Tolerance sheet is attached., There are no Codex
or foregin specific exemptions for DMSO, therefore no compalibility
guestions exist with this petition.

Conclusions

1. In light of this request for a specific exemption no guestions
_are being raised with respect to the analytical method for DMSO
at this time.

2. No significant differences between residue levels of Diazinon
or carbaryl in peas was observed when DMSO was added to spray
solutions of these pesticides.
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VIX.
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Existing Tolerances

There are no existing tolerances for DMSO. However, it is to be
noted that there is an exemption from the reguirement for a teoler-
ance for DMSO as per 40 CFR 180.1601 (d) which permits the following
uses of DMS0O: "Solvent or ccsoclvent for formulations used before
crop emerges from soil or prior to formation of edible parts of
food plants.”

Conclusion

There are inadeguate toxicologic studies available to determine
the health hazards associated with this proposed use of DMSC.
In order to adequately assess the toxicologic hazards associated
with the use of DMSO the following information is regquired:

o A rat and a mouse oncegenic study is required.

o A rat chronic feeding study is reguired.

o A two-generation rat reproduction study is reguired.

o As DMSC is a teratogen in the golden Syrian hamster in which no

clear NOEL has yet been demonstrated, a teratogenic study in

the golden Syrian hamster is required in which a clear NOEL is
demonstrated. As there is evidence that DMSO is, possibly, a
teratogen in the dog, a teratogenic study in the dog is required
to clarify this peint.

o Mutagenic studies may ultimately be required in the future.
However, considering that DMSO has clearly been shown not be
be a mutagen in numerous Ames Studies, we do not believe such.
testing is presently warranted.

Future registrations of formulations containing DMSO must be
considered toxicologically on a case by case basis,

Toxicology Review -

It is to be noted that there is a great mass of toxicology data
available in the literature that we are in the process of reviewing.
Thus, it is possible that new toxicological concerns may arise upon
completion of this review; however, it is apparent that there are
serious data gaps which exist in the literature concerning DMSO.

Proposed Tolerance

In relation to this proposed tolerance the following toxicity
studies are required:

Onceogenicity-No adeguate oncogenic studies are available.

We require two oncogenic studies {a rat study and a mouse stundy).
Chronic feeding~No adequate chronic feeding study is available,
We require a rat chronic feeding study.

18
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Reproduction - No adequate reproduction study is available. We
require a two-generation rat reproduction study.

Teratology — There are teratogenic studies available which indicate
that DMSC is a teratogen in the golden Syrian hamster (1) (2) and
possibly in the dog (3). The hamster studies are ambiquous in that

it is not possible to determine what the NOEL is for DMSO as a teratogen.
We require an additional golden Syrian hamster teratogenic studvy with
an unambiguous NOEL; in addition a dog teratogenic study is reguired
to determine whether DMSO is or is not a teratogen in that species.
Mutagenicity - The mutagenic testing that is required is not entirely
clear at present. However, any mutagenic testing that may be required
for this compound in the future should be tempered with the fact that
DMSO is commonly used as a negative control in Ames Mutagenic Studies,

Registration Actions

While there is inadequate toxicologic information presently available
tc delineate all of the hazards that may be associated with formulations
that contain DMSO, the following points must be considered.

DMSO, depending upon the DMSC concentration and the associated
solute, has been noted to markedly increase the dermal penetration
of certain compounds. We therefore recommend that each and every
fromulation containing DMSO ke considered on a case by case basis
and that great caution be exercised in extrapolating any toxicologic
information from data where DMSC was either not used or used at a
far different concentration.

As DMSO and, possibly, associated solutes have been chserved to
penetrate the kinds of material used in the manufacture of
protective equipment such as gloves, there should be adequate
information available delineating what type of protective
equipment offers an adeguate barrier to the penetration of
DMSO and associated solutes before a future registration is
permitted,

As DMSO readily penetrates human skin and as DMSO is a teratogen,
considerable thought must be given to determining whether
formulations containing DMSO may be safely used. However, as
the teratogenic potential of DMSO has not been clearly defined,
this point must await future teratogenic testing.

19
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RCB recommendation: The proposed foliar uses of DMSO will produce real
and persistent residues in food crops and trace Tevels in meat/wilk/eggs.
The exposure to humans should be controlled by folerances and not an ex-
emption. There arc adequate residue data available to support thn tolers
ance reconmended in Dr. uwme]s evaluation of 4/4/77.

2. Requircment for separate toieranco pet1t1on for cach DiSO/a i./crop
combination. _

The petition record does not show how this requirement arose. It
was not from the Science Branches. The letter of 10 Dec. 76 from PM 23
to CZ informing of this requirement possibly was based on discussions
between Pt 23 and the Pesticide Science Officer, RD. The Sciznce
Branches (TOX and CB) stated in their veview that possible effacts of
DiSO on residue levels of a.i. couid be handled at time of registration.

Recommendation: Assuming that DMSO tolerances may be set, this
Ypotentiation” of a.i. could be controlied through the registration pro-
cess, providing that a SOP is set up for RD review staff to do this.

Additional Comment

1. The term "potentiation” has been used in the PM/CZ correspondence to
denote an extending effect by DMSO on residues of a.i. This should not

be confused with the normal meaning of potentiation in pesticide termino-
logy, which is that the total toxic effects of two chemicals administered
together is .greater than the sum of ihe effects when administerad separata-
ly.

2. RD should clarify whether PR Notice 323, 6/6/68 is still operative.
This PR Hotice Timited DMSO to 15% of any formulation, and required de-
claration as an active ingredient, among other things.

3. Mr. Ritter (TOX) is preparing a memo summar1z1ng the TOX reconmendations.
1t may be necessary to reconcile still differing opinions on exemption vs.
tolerance.

G. Ch.m1ngs
Chxef Residue Chemistry Branch
Hazard Evaluation Division

23
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ST 4T1486 Dimethylsulfoxide on cre 5. 2Amendment of 1/18/79

wn

“. D. Porfetti, Chemist, Residue Chemistry DBronch, HED (TS-769)

Product Monager 23 (W, Garner), Registration Division (T8-767)

end Trogieology Bronch

Actinn Chicf, Regidue Chemistry Branch

his cmendnant is in vesponse To our memo of 4/4/77 (R, J, Himmel)
Ty ACHR stated that we would bhe dble to yecommend for the
ollowing tolerance levels for DMSO,

10 ppm in all crops

0.2 ppm in the meat, for, and meat by-products
of cattle, goots, hogs, horses, poultry,

cnd sheap

0.2 ppm inn egge

G.l pom in milk

Tha petitioner hos submitted a revized Section F proposing
a 10 ppm tolevance for vegidues in all crops, « 0.3 ppm tolerance
in neat ond egge, and a 0.15 ppm tolarence in milk, These highar
{then BCB's recommended)levels are proposed to o cunt for backe
crcurd leveds found in meat, milk, poultzy and sggs. We suspect

Al

this backoround 1o Weo!ly due to vagovies in the mathoed, Regard-
lazg, TOX Bronch considerotions permitting, we recommend that tha

4

S
proposad tolerances be astablished.

T W, Perfettd, Ph.h.

TS-769 :RUB: WSHME: RDPERFETTI: adb: X62610:RM108:2/15/7¢
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18°SEP 78

BATE

SUBJECT:

UNITED. "ATES ENVIRONMENTAL PROTECTION GENCY

DMSO, Crown Zellerback Petition 4F 1486 - your
memos of Sept. 8 and undated (from RCB) respectively

Frem: Acting Director, Hazard Evaluation Division

TO: L. B. Dale

Joe Cummings

I have reviewed both of your memos on the subject and find. .
that I need some additional information and clarification
before making my recommendations to the DAA:

First of several questions to both Branches:

l.

2.

EPA Foarem [130.4 ‘Ray. 1.74)

-

Is DMSO ever used as a pesticide by itself? --without
"another" active ingredient?

If not, is it then possible to postulate the bio-
significance of DMSO without consideration of the
actives with which it may be used and the actual

agricultural practice employed?

If DMSO is used in conjunction with other active
ingredients, and DMSO functions as a solvent extender,
and penetration accelerator, is it likely to have a
significant effect on the fashion in which plants

or animals react to the active ingredient at time of
application?

If so, is the change in reaction a function of the
quantity of DMSO present?

If there are sufficient general Residue and Toxicology
data to establish a tolerance for DMSO as such, why
not do so, instead of issuing an exemption?

Would the issuvance of an exemption lead formulators
to believe that they would not have to consider effect
of DMSO on the toxic characteristics of their products?

Would HED staff require users of DMSO.in conjunction
with A.I., to submit data that demonstrated net effect
of formulation as used rather than the A.I. only?

Does the basic approach to tolerances, and inerts and
exemption as practiced today agree with what we have

told GAO, and more importantly, does our approach to

inerts give us the right answers vis a vis protection
of public health?

If not, why not?

29
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

DRAFT DRAET DRAFT DRAFT
SDB

PP# 4F1486: DMS0 exemption from the requirement of a tolerance - response
to Congressional inquiry.

James M. Conlon, Acting Director
Hazard Evaluation Division TS-769 and Douglas M. Campt, Acting Director
Registration Division (TS-767

Edwin L. Johnson, Deputy Assistant Administrator (ffice of Pesticide
Programs

The Crown Zellerbach Corporation (CZ) submitted a petition in
1374 to exempt from the requirement of tolerance the solvent, Dimethyl
Sulfoxide (DMSO) when used as a solvent in formulations of pesticides
applied pre-harvest to Raw Agricultural Commodities (racs).

Final action hes been delayed on this petition because of unusual
properties attributed to DMSQ, i.e., that it enhances absorption across
plant and animal membranes, may potentiate toxicity of the active pesti-
cide and act as an extender on residues of tne active ingredient. Further-
more, there have been opposing recommendations from TOX Br. and Residue
Chemistry as to whether DMSO residues should be regulated by a tolerance
or by an exemption from the requirement of a tolerance.

A contributing factor to the delays on this petition was the emergencg
of an intermal policy issue on whether the Agency should regulate residues
of certain inerts through tclerances or through the exemption procedure.
in responding to a GAO report on this matter, the Agency has informed
Congress in 1976 that tolerances were required for inerts. However there
have not to date been any tolerancesestablished for an inert.

A meeting was'heid by HED staff on 10/5/78 and it was resolved that:
1. Tolerances for DMSO on crop group basis should issue rather than an

exemption.

EPA FORM 1320-6 (RENV. 3-T76)

e
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2. The tolerance regulation for DMSQ will be based on the toxic potential
of. DMSO itself, and not upon any potentiating effects it migﬁt have an

active ingredients in the formulations in which it is used.

-3. After issuance of the tolerance, the matter of enhancing toxic effects

of active ingredient upon sprzﬁ'applicators or its action as a residue
extender will be dealt with at time of registration for each a.i./DMSO
combination for which registration is proposed. This will require that
RD develop a standard operating procedure which would flag all new regis-
tration applications for DMSO formations to HED.

4. The RD/’PM should draft a regulation proposing the tolerance levels

for DMSO as recommended in Dr. Hummel's memo of 4/4/77.

ce: TOX (Dale, Ritter), RCB, RD (Campt, Mountfort)

32
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Chem1stry Branch Method for DMSO - Developed by Method Tr1als Sect10n,
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h

Chemistry Branch, RD _ %

1.

Extract with MeOH or 95% EtOH. Extract 30 g of crop with 125 ml

methanol (or ethanol} with blending (5 to 10 minutes). Filter

3 .
L}

el 23

through a bed of Celite 545, ’

(Volume = 150.5 ml if 30 g\has 85% water. In case of soybeans
and/or other dry crop, add 22.5 ml of Ho0 to 30 g of sojbeansﬁ
before extraction with aicoho] ) | |
Concentrate a 10 g a]1quot (50 ml) to the aqueous phaseat 500 C
Transfer the aqueous phase to a 125 sep. funnel and extract with
50 mi petro1eum_e@her or hexane - twice. _Discar& the solvent.
Extract aqueous'phase with CHCI3 (3 x 50 h]) and dry with sodium
sulfate, '

Concentrate CHC13 extracts on rotary evaporafory (400 C) to
dryness. |

Make final vol one ml MeQH for GLC analysis. _

Analyze on GLC system equipped with FPD (sulfur f{]ter).

cotumn used was S_féet x 3 mm I.D. packed with 15% carbowax 20 M

~on chromsorb W-AWDMCS - 80/100 mesh. The column was operated at

1509 C and N; at 130 mi/m.

322
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10/16/75, TOX recommends for exenpt1on contingent on concurrence of
Chemistry.

11/20/75, Petition amended to proh1b1t use on orage crops after
emergence.

4/9/76, Chemistry concurs in TOX recommendation for exemption.

- 7/20/76, Chemistry suggests appropriate tolerance levels as per new
RD policy on tolerance for inerts. -

10/14/76, TOX replys point by point to CZ and f1nds exenpt1on appro-
priate.

12/6/76, RD sends CB chemist to CZ labs to CZ labs to conduct method
trial on assumption that tolerance is viable.

12/10/76, PM 23 informs petitioner that exemption denied and cites
potentiation with other chemicals. Also informs that tolerance pro-
posal necessary with each DMSO/a.i./crop combination.

1/5/77, Report method trial successful

4/4/77, Chemistry recommends appropriate tolerance levels for crops,
egys, meat, milk.

Subsequent to this there followed a series of éorrespéndence exchanges
between PM 23 and CZ which essentially reiterated the positions.

Statement of unresolved issues

1. Exemption vs. tolerance

As the chronology shows, there were several reversals of opinion within
the science branches on this point. The first reversal was for scientific
reasons. The second was because of new policy regarding regulation of
residues of inerts which was under development in OPP at that time. It was
prompted by a GAO report which was critical of the Agency's procedure for
clearing inerts for use on food crops. The Agency replied in a letter to
the Congress that tolerances would be set for inerts (where appropriate).
DMSO (and another inert, epichlorohydrin) were appropriate prototypes.
Without a detailed analysis of exemptions vs tolerances, the basic criteria
are that (a) if the inert requires some use restriction, {e.g., a PHI), in
order to reduce residues to a level acceptable to TOX, it should not receive
an exemption; (b) if residues could occur through gross misuse, accident,
or any reasonable means at some level which could cause injury, it should not
receive an exemption. (See also SAB Study Group on Tolerances draft work-

ing paper).
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RCB recommendation: The proposed foliar uses of DMSO will produce real
and persistent residues in food crops and trace Tevels in meat/milk/eqggs.
The exposure to humans should be controlied by tolerances and not an ex-
emption. There are adequate residue data available to support the toler-
ance recommended in Dr. Humme]s' evaluation of 4/4/77. i _
2. Requirement for separate tolerance petition for each DMSO/a i./crop
combination.

The petition record does not show how this requirement arose. It
was not from the Science Branches. The letter of 10 Dec. 76 from PM 23
to CZ informing of this requirement possibly was based on discussions
between PM 23 and the Pesticide Science Officer, RD. The Science
Branches {TOX and CB) stated in their review that possible effects of
DMSO on residue levels of a.i. could be handled at time of vegistration,

Recommendation: Assuming that DMSO tolerances may be set, this
"potentiation" of a.i. could be controlled through the registration pro-
cess, providing that a SOP is set up for RD review staff to do this.

Additional Comment

1. The term "potentiation® has been used in the PM/CZ correspondence to
danote an extending effect by DMSO on residues of a.i. This should not

be confused with the normal meaning of potentiation in pesticide termino-
logy, which is that the total toxic effects of two chemicals administered
together is greater than the sum of the effects when adwinistered separate-

ly.

2. RD should clarify whether PR Notice 323, 6/6/68 is still operative.
This PR Notice Timited DMSO to 15% of any formulation, and required de-
claration as an active ingradient, among other things.

3. Mr. Ritter (TOX) is preparing a memo summar1z1ng the TOX recommendations.
It may be necessary to reconcile still differing opinions on exemption vs.
tolerance.

Dilenss

. G. Cummings
" Chief, Residue Chemistry Branch
Hazard Evaluation Division

40
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a,

b. If we set,tolerance for a safe material like IMSO, we would
logically have to gear up to do it for virtually all inerts.,
This means that full petitions would be needed as for any
other tolerance proposal. Last year we addressed some 50,
inert requests, and it took only 0.2 MY to do so. If these
were all tolerances, a forty to one hundred~fold increase in
MY would be needed.

c. Should the decision be made that tolerances are appropriate
for inerts, EPA should publish a proposal in the Federal Register
to this end and invite public comment, since it would constitute
a significant departure from current practice.

Would a tolerance negate formulator considerations?

No. As noted previcusly, such considerations would be handled at
the time of registration, just like anhy other product. It would
be possible to "track" DMSO registrations to insure proper con-—

. §iderations of DMSO products, including enhanced residues and
applicator risk.

6. Does our approach to tolerances and inerts agree with what we
told GAOD?

We personally spent many hours attempting to explain the inerts

as well as tolerance programs in Toxicology Branch to GAO investigators.
This information was in several instances not passed on the Congress

or was misinterpreted. Toxicology Branch was not given an opportunity
to comment on the pre-publication draft, something that should have
been done. Thus, we believe that the Congress was presented with
something other than the whole truth.

We believe that, within the constraints of the limited manpower
assigned to the inerts program, we are doing a credible job of
protecting the public health from harmful residues of inert ingredients
in racs, and fram injury to applicators by formulations.

We are not now assessing long and short term environmental effects,
although we should be, especially for the more persistent inerts
such as the micrcencapsulating polymers (with parathion); the

LA RTN
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the carrier-sticker agents (for gossyplure in cotton) and the
dimethylpolysiloxane matrix materials (for timed breakdown for
a muber of ATs - said to be coming into general use in the .
near future). .

Toxicoclogy Branch has made 7ZBB pmojecfions,to upgrade the "inerts
program" (submitted for FY '76 and '77). At the second increment,

we contemplated two additional MYs that could include minimal

enviromental fate review and additional TOX and RCB review. At
the third increment we envisioned up to eight MYs to address all
questions now considered for Als.

Had such a unit been operational at the time DMSC came along,
mich of the IMSO problem might have been avoided. :

Our proposals were not implemented, presumably due to fiscal
constraints.

* Mirex and naled are speclal cases.

CC:

JGCummings

PM #2% 3

o Fok > ,57; 7
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t: PP# LPIRABE: DUHSO exemntionz from the :» sirement xsm of 2

rence - response to Cogressicnal inquiry.

From: James . Conlon, Ading Director

Hazard Bvaluation Divicicr TS-76G

T and
DJougias ¥. Campt, Acting Direcior
Registration Divisicon T8-767
Te: Bdwin L. Johnsor Deputy Assisiant Administrator

The Crown Zeflervach Corporation {CZ) Submittsd a petition

to exempt from the requiremnt of folwerance the sclvent,

{rnow designs

g T .- N .. -
1. i@%xx&maxﬁ%w&%inomgn the original rEgxgxt vroposal

requirement of a tolerance

.
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6. Rat oncogenesis negative at 50 ppm in drinking water

7. Comparative Pesticide Toxicity - IMSO used as a solvent
did not material increase the oral IDgy toxicity of thiram,
dieldrin, parathion, carbaryl or MC-A-600 in female rats
when compared to that of corn oil and water.

8. Clinical experience - only 1 of 43 patients treated with DMSO
- for up to 21 months dermally showed evidence of lens effect;
this could have been due to pre—existing pathology.

9. Antigens dissoclved in DMSO penetrate the skin of volunteers
no deeper than the horny layer; the degree of penetration
appears to depend on the molecular weight of the antigen.

10. DMSO is the caxrler/solvent of choice in the Ames test for
mutagenicity.

A large body of clinical experience indicates that DMSO enhances dermal
absorption of same drugs and therapeutic agents; produces localized
dermatitis; an occassional allergic reaction and halitosis.

The ADI in man is 150 mg/day based on the 18 month monkey NOEL of
5000 mg/kg/day and an 8 month dog study NOEL of 5000 mg/kg using a
very conservative safety factor of 2000-fold.

While not at all exhaustive, the above outline demonstrates the extremely
low toxicity of DMSO from oral and dermal exposure in mammals. For a

~more exhaustive treatment of the experience with DMSO please see ANNALS
OF THE NEW YORK ACADEMY QF SCIENCES },_-f.l*]_._:l, pp. 1-671, 3/15/67, C.D. leake,
Ed. and Ann. N.Y. Acad. Sci., 243, 1/27/75, Jacob & Herschler, Eds.

Toxicology Branch Position

TOX/HED cannot support the 12/10/77 R. Mountfort letter to Crown
Zellerbach (CZ, the petitioner) for the following reasons:

Require "potentiation“ of Residues Studies

1. The petition is a request to exempt IMSO per se from the requ_i_relralts
of tolerance as an inert ingredient (solvent) pursuant to provisions
of Sec. 408 and 409 of Federal Food, Drug and Cosmetic Act (FFDCA).
Such exemptions for "inerts" are based on a finding of no hazard
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when the material is used in accordance with good agricultural

practice,

i.e., when the label directions are followed [conditions

of proposed use - sec. 409 (b) (1)].

In our review of 11/25/75, D. Ritter, we concluded that the proposed
exemption was safe and would protect the public health., The Mountfort
letter stipulates that additional data on various cambinations of
IMSO with active ingredients (AIs) "...are needed to show that exist-
ing tolerances {for actiwves) - parentheses mine ~ would not be

Our Comment

RCB and TOX agreed with CZ that the question of potentiation

- of residues could be handled at the time of registration of
the new individual formulations, -See the R. Beyak memo of
conference, 1/23/75.

Our position is unchanged on this issue.

Our reasons for requiring potentiation data from the registrant
rather than from CZ in connection with the proposed exemption
are as follows:

1.

2‘

It 'puts the burden of proof for safety and its attendant
costs upon the registrant, where it more properly belongs:

It will provide additional toxicity data for the actual
formulations per se;

It will make the registrant responsible for formally
petitioning the Agency for a tolerance that needs to be
raised.

To require CZ to provide residue data on various AT-DMSO
combinations would seem to ignore two important considerations:

a. CZ is not in the formlating business and probably does
not have the expertise nor the resources to conduct the
extensive and costly studies needed. (We have not asked
other prime solvents suppliers to do this in the past).
Anything provided along these lines by CZ would of
necessity be only speculative.
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This position appears to include a margin for at least some forms of
misuse or other contamination.

TOX, on the other hand, holds the countervailing view:

A "Tolerance" is an effective means of controlling pesticide use
and thereby protects the public health. A tolerance is not an
index of actual exposure. As noted above for inerts, tolerances
are established on the basis of conditions of proposed use.
Accordingly, a tolerance (and by reference, an examption) should
not be established to cover a possible misuse. We believe that

the whole reason for tolerances is to protect against misuse, with
severe penalties (crop seizure by FDA) when it occurs and is detected.
If applicators were to discover that they can apply, say, 2X or 3X
and not get residues over the tolerance limit, then it seems to us
that the potential for misuse in the field is greatly increased.
[Sec. 409 (c) (4) (A) requires that a food additive tolerance, and by
reference, a pesticide or inert residue, shall not be set at a level
higher than that needed to accamplish the intended effect].

Accordingly, TOX recammendations for clearance of inerts applies only to
the extent that good agricultural practice is followed. In effect, we
are saying that the exemption is safe and will protect the public health,
if and only if the material has been applied in accordance with good
agricultural practice. By law, any other mode of application could result
in violative residues, subject to appropriate enforcement action.

Does the above mean that TOX considers that any residue resulting from
misuse is unsafe? Normally not. That's why we apply safety factors to
inerts, when the evidence seam to warrant it. As noted above, the safety
factor for DMSO is 2000-fold based on a chronic feeding NOEL. Thus, any
conceivable misuse or accidental exposure would be without hazard fram a
IMSO residue standpoint, and therefore, an exemption, not a tolerance, is

appropriate.
A Brief Chronology of PP #4F1486, Exemption for mMSO

1. Petition filed 4/10/74, L. Zink.
2. TOX recommends favorably for exemption, 5/2/74, C. Williams,
3. RCB requests additional residue data 7/24/74, R. Beyak, |

4. 'TOX concurs w/RCB re data; refers question of increased Als;
need for tolerances, 9/7/74, D. Ritter,
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5. Memo of conference, CZ, TOX, RCB — ATS to be handled at
registration, 1/23/75, R. Beyak.
6. (B requests additional residue data, 9/16/75, R. Hummel.
7. TOX ndw recamends exemption -~ safety OK, 10/16/75, Ritter.
8. Limitations increased by amendment, 11/16/75:, R. Mowntfort.
9. TOX OKs restriction increase, 11/25/75, D. Ritter.
10. RCB OKs " " . 4/6/76, R. Humel.
11. RCB now reguests toierance, 7/20/76, R. Humnel.

12, CZ letter objecting to tolerances, 8/16/76, Chapman.

13. TOX coaments re CZ objections - agrees with CZ, 10/19/76, D. Ritter.

14. RCB requires potentiation data due to P8O, 4/4/77, R. Humel.

15. RD now needs data for each cambination with AT; exemption
precluded, 12/10/77, R. Mountfort.

Potential Impact on Public Health

10

Due to the demonstrated extremely low level of toxicity of DMSO we
would expect no increase in risk to public health as a result of
the proposed use, including an exemption.

‘The Pesticide Applicator could benefit from using DMSO to replace

more acutely toxic solvents such as xylene, toluene, diesel oil,
etc. Moreover, the applicator would have a built-in "signal®
should he inadvertently splash some DMSO-bearing formulation on
his skin - he would taste the IMSO within seconds of the accident
and could take corrective measure very quickly. This would be
advantageous in the case of very toxic materials such as the widely
used parathion or aldicarb preparations. '

Any potential for increased toxicity due to DMSO in combination
with an AT will be assessed at the time of registration of the
product.
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Recamendations for handling possible instances of DMSO potentiation

1. Assuming that all petlthnS registrations and amendments upon
receipt in OPP pass through an initial clearing and tracking unit,
such as the old RET, we could:

a.

bl

Iet the application be examined to determine whether DMSO is
in the formmulation. If not, track routinely.

If IMSO is present, RET will flag.for camment to RCB as to
adequacy of supporting data; whether supporting tolerances
are needed. If not, return application with note to RET.

If additional or increased tolerances are needed, RCB informs
RET or appropriate PM and requests tolerance petition, etc.

David L. Ritter

R/D Init: REngler 9/7/78

AW, Y2frd
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Given the meture of DMS0, we have told Crown Zellerbach that
it would be necessary for them to submit petitions with supporting
data for the establishment of finite tolerances for each combination
of DMS0 and particular pesticide on a given crop in order to assure
that enhanced penetration of pesticide residues will not present
undue risks. Crown Zellerbach feels that it would be more reasonable
to deal with this problem by exempfing DMSD itself from the tolerance
requirement and by regquiring thcse pesticide producers who wish
to register pesticide products formulated with DMSO under the
provisions of the FIFRA to submit data on the enhanced penetration
of residues of their particular product.

Because of the unique problems associated with exempting DM3D
from the tolerance requirement, I have referred the petition to our
Hazard Evaluation Division for a full review and reconsideration
and have asked them to make z recomrendation to me within a month.
After 1 have received the recommendation, I will be in touch with
you again to discuss our conclusions about the most appropriate way

to satisfy the tolerance recquirements of the FFDCA in the case of DM3O,

I appreciate Mr. Chapman's concern that the Agency handle the
Crown Zellerbach pefition in a reasonable and timely manner and hope
you will reassure him of our efforts to resolve this issue promptly.
In the meantime, if I may be of further service, please let me know.

Sincerely vours,

Edwin L. Johnson
Deputy &ssistant Administrator
for Pesticide Programs

TSPX: ALINDSAY:zel:X58020:8v23/78 AL~5351

ce:  TS(2) AL Region 10w/inc. Dave Ritter TS-T769
Dick Mountfort TS-767
Doug Campt TS-T67 w/inc. for ACTION
Mike Conlon TS-769 w/inc. for ACTION,
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Environmental Protection Agency -2~ July 31, 1978

DMSO and its metabolites are naturally occurring in the environ-
ment (as evidenced by many studies, including one by your Agency)
and DMS0 is certainly less toxic and wmore volatile than most of
the proposed substances.

We would appreciate your comments explaining the apparent incon-
sistency in the review process and data requirements.

Very truly yours,

J. A. CHAPMAN/hw /// neral/Manager i
T ST oy o Chemical Preducts Divisionw”
Attachment

cc: Mr. 5ol Moser - w/a
Crown Zellerbach
Washington, D.C.

Sen. Henry M. Jackson - w/a _
Sen. Warren G. Magnuson ;,Eﬁg”/’
Rep. Mike McCormack - w/

Mr. Richard F. Mountfert, EPA
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Pesticide Petition 4F1486

Mr. J. A. Chapman

Crovin Zellerbach

Chemical Products Division
Camas, Washington 88607

Dear Mr. Chapman: .
t'e are reluctant to pre-judge test results before a program is com-
pieted. The progsed protocel drawn up by Rhoads Scientific Company,
nowever, will not suffice to permit expansion of the present exemption
for dimethyl sulfoxide. As we have stated, it will be necessary to
propese tolerances for specific combinations of the solvent with
pesticides on specific crops. UYe do not believe that sampling, no
matter how representative, of pesticides and crops, will be adequate
for us to conclude that dimethyl sulfoxide should be further exempted.
e are concerned both with applicator safety and effect on residue
Tevels in the crop when DMSO is combined with toxicants.

Sincerely,

R}chard F. Mountfort z

Product Manager (23)
Fungicide-Herbicide Branch
Registration Division (WH-567)
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CrownZellerbach
Chemical Products Division

July 8, 1977

Fungicide Herbicide Branch

Registration Division (WH-567)

United States Environmental Protection Agency
Washingtan, D. C. 20460

Atitn: Mr. Richard F. Mcuntforf ]
Product Manager (23) .&C’"

Gentlemen:

Subject: Pesticide Petition Ne. HFIH86
Your letters of December 10, 1976 and April 8, 1977

We assume from vour letters your reluctance to act favorably on the
subject petition stems from the following premises:

1. Producers of pesticide formulations may change the inert ingred-
ients of the formmulation without notifying the EPA, and if so,
could preoduce a mixture containing solvents or adjuvants that
would increase penetration and/or residues of the contained active
ingredient.

2. DMSO has the ability of penetrating cell tissues and can enhance
penetration of dissolved materials, while other solvents or
adjuvants having tolerance exemption under 40 CFR 180.1001 do not.

If the first premise is correct, then we believe such action would be

in conflict with FIFRA Pub. Law 892-516, Section 3. If a manufacturer

ef a final formulation changes the composition of the formulation and
does not show evidence that satisfactory pesticide residues would

result or that a hazard to humans and animals would not exist when the
formulation is applied according to the label, it is our interpretation
that violation of the public law would exist. Under FIFRA, manufacturers
cannot change systems, incorporating even other exempted solvents, with-
out your agency's approval. Such approvals would occur only after EPA's
analysis of both the toxicological data of the new formulation (not only
the active ingredient per se) and the concentration of the pesticide
centained in the crop tissue. This interpretation of the existing laws
has been reaffirmed through discussions with pestiecide manufacturers.

The second premise, if it exists with your agency, is a common misunder-
sianding of the properties of DMS50. The fact that your conclusions were
not supported by any scientific data peoints again to a judgment based on

: . C_// =
- - L.
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Mr. Richard F. Mountf & 2- Ju 8, 1977

hearsay and rwnors. DMS0 does penetrate cell tissue, however, leading
toxicologists have shown that most liquids, including water, penetrate
tissue. The fact that all organic solvents exhibit acute dermal
toxicity indicates permeation and absorption. The interesting aspect
of DMSO is that it has a very low dermal toxieity (the lowest reported
value of any existing organic sclvent). Because of this low toxicity,
the medical community in the early 1960's became interested in the
possibility of using topical sclutions of DMSD fo carry drugs across
skin membranes. There was considerable activity with this for a time,
however, continual reported failures of enhanced penetration of the
active ingredients brought this research to a halt throughout the
country. It was found in most instances that the DMSO penetrated the
skin but the drug product was left behind in the epidermis. In
instances where some penetration was noted, the increase over other
adjuvants was not significant. No commercial use of DM30 as a trans-
port agent for a pharmaceutical exists. N

The same activity occurred in the pesticide field. Knowing DMS0O has
low phytotoxiecity, many leading companies conducted studies to deter-
mine the effectivensss of DMSO as a pesticide carrier, particularly

in foliar applications. Not one found sufficient evidence ¢f enhanced
effects to warrant continued studies.

As to the concern that DMSO has greater ability to carry materials
through living membranes than solvents and adjuvants currently having
tolerance exemptions without limitations, much published literature
contradicts such a claim. Ethanol and water are reported to be as
effective in increasing skin permeability of phenol as DMSO (1).
Xylene is reported to accelerate the skin penetration of drugs {(2).
Skin absorption of the steriod, estriol was found to be greater in
corn oil than DMSO (3). Malathion, lindane and unbelliferone phos-
phonate dissolved in DMS0 were less toxic to insects than when
Aissolved in acetone (#). Penetration of dodecyl sulfate 355 through
~v10le human abdominal skin was greater in a water solution than from
a DMSO solution (5). In vitro absorption of the strongly polar
insectides, trichlorfon and dimethoate, through cattle skin was found
to increase as polarity eof the solvent (various alcochols) decreased
and absorption of weakly polar insecticide butonate, exhibited the
reverse result. Absorption of all three insecticides was greatly
increased by addition of surfactants but addition of DMSO increased
only the butonate resorption (6). :

Control of spider mite by injection of dimethoate in cherry trees was
found teo be similarly effective when the pesticide was dissplved in
ethanol., tetrohydrofuran, DMS0 or as a water emulsion (7). Control
of blossom blight on Bartlett pear was less with a streptomyvecin-water-
1.'S0 foliar spray than with a straight streptomycin-water spray (8).
Adaition of X-77, DMS0D, endothal and amitrole-T to paragquat solutions
showed similar results in necrosis rate of hibiscus leaves (9).
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"Mr, Richard F. Mountfort -3- July 8, 1977

We feel there is sufficient evidence to show that DMS0 cannot be
cited as being more of a potentlator than any of the tolerance
exempt solvents and adijuvants under 40 CFR, 180.1001 (c) and {(d).
Further, that if DMSQ is used in a formulation developed bv a
pesticide manufacturer, full toxicoleogical and residue data must be
provided to your agency as reguired under FITRA and determimation
as to the formulation’s safety can be made at that time.

Therefore, considering these aforementioned safeguards, in addition
to the previously submitted data, we reguest approval of Petition
No. UF1486.

Very truly yours,

-

¢ %{/J”/ﬂ;ﬁ"gzh
s /
J. A. CHAPMAN/hw L’//Qeneralyggnager

Chemical Products Division

cc: Mr, John Ritch
Dr. Martin Rogoff

(1) Roberts, et al, Univ. Sydney, J. Pharm. Pharmacol, 1875, 27(8)
599605 (England)

(2) Creasey, et al, Brit. J. Dermatol, 1971, 85(4), 368-80 (England)

(3) Jones, et al, Poultry Science, 1967, u46(1), 249-250,
) FEnriguez, et al, Bol. Real Soc. Espan. Hist. Natur., Sece. Biol.,
1869, 67(1-2), 71-4, C.A. 73, B6878j7.

(5} Embery et al, Brit. J. Dermatol. Suppl. 1969, Bl(#), 63-8 (England)

(6) Dedek, et al, Arch. Exp. Veterinaermed. 1975, 29(6), 857-68 (Germany)

(7) Harries, F.H., J. of Economic Entomsology, 1965, 58(4), 631-634.
(8) Zehr, E. I., Phytopathology, 1968, 58. 1624-1629.

(9) Bovey, R. W., Miller, F.R., Weed Res., 1968, 8, 128-135
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DHMSO, PPE 4F148E, your memo 9/25/78

J. G, Cwmings, Chief, Residue Chemistry Branch
Hazard Evaluation Division (TS5-769)

Acting Directar, WED (75-759)

Reply to vour guestions in the order presented:

1. 1t is not unusual to have solvents listed as active ingredients on
insecticide labaling, However, RD has been unable to locate any rocord

- of OMSC a5 an active ingredient on product Tabeling.

2. 1t would be possible to issue a regulation controlling MASO residues,
pased on its own toxicolooical significance and without vegard to its
affects on active ingredisnts. The tolevance would nscessarily be tied to
the agricuitural practices emplovad.

3. It is VTxely that many solvents and adjuvants enhance pentetration
af active inuredients through plant and animal membranes. It therefore
becomes 2 matter of degree with OMSG, The reputation of DMSD for this
property may be traced to the publicity it received some vears ago as a
pharmaceutical agent and to the experience of laboratory workers in which
it can be tasted in the mouth momwents after skin contact.

4, For the reasons explained in the previcus memo we bBeliave tolerances
estapiishad for DMSD as an fnert.

5 Question § is not entirely clear te me. Presumably any formulations
miafning DMST would be subject fo review at time of registration, where
3d&ﬁsﬁ would be required as to whether residuss of a.i, were @xtmﬁﬂed
ﬂ wﬁst%&r the toxicity of the formulation to a%ﬁ¥1cat9r$ ywas enhanced,

0 owould have to develsy an S0P of this.

6. Tne {omptrolier General rsport to the Congress (Dec. 1975) pointed out
deficiencies in the Acency's procedure for clearing inerts. The fgency's
response to the Congress (zee attached news olip) included z statement

thai tolerancas were requireé for inerts if residues remained on foods.
To date, 2 tolerance has not been esteblizhed Ffor any fnert,

Tre sti11 unresolved issue of tolerances vs. examptions for faerts
is summarized in the atlached memo 12/10/75 re apichlorohvdein.

r_:.i. G‘ ﬂ ’E‘E@iﬂgg

T5-753:RCB: JGCUMMINGS : sdb: x62610: vm108:WSHE: 10/2/78
cc: Ritter, Inerts (PF), JGC, RF
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“when the material is used in accordance with good agricultural
‘practice, 1. ey when the label directions are followed Lcondltlons
of proposed use - sec. 409 (o) (L)]. © . ]

; : N B
o In our review of 11/25/75,'D Ritter, we concluded that the proposed
- exemption wes safe and would protect the public Qealth The Mountfort
- letter stipulates that additional data on various corbinations of
U IMSO with active ingredients (AIs) "...are nesdeld to show that exist-
ing tolerances (for actives) - parenth@ses mine - would not be
exceeded. ... : S

OuEVCOmment

RCB and TOX agreed with CZ that the questic of potentiation
- of.residues could be handled at the time of registration of

the new individual formulations. See the R Bayak memo of

conterence, 1/23/75. ' ‘ - '

Ohr position is unchanged on this issue.

Qur reasons for requiring potentiation deta from the registrant
rather than Ifrom CZ in connectiocn w;th the | roposed exenption
are as follows: -

1. It DdtS the burden of proof for safety « ad its attendant
costs upon the reglstrant, where it nor properly belongs;

2. It will.provide additional toxicity dat for the actual
: formulations Per se;

3.0 It w1ll maﬂe tne registrant responsibie for formally
peululon¢ng the Agenag for a tolerance * 1at needs to be
raised. o

4, To require CZ to provide residue data o various AT-DMSO
combinations would seem to ignore two i sortant considerations:

a. €2 is not in the formulating busine 3 and probably does
not have the expertise nor the resolrces to conduct the
extensive and costly studies needed. (We have not asked
other prime solvents suppliers to d¢ this in the past).
Anything provided along these lines oy CZ would of
necessity be only speculative.

s T
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'I‘Lus pos;tJ,on appears to include a narqm ,fOL at least gome forms of
mlsase or other contamination. : ‘ . :

"‘Oh, on the other hand, holds the countervcu;lnc_,, v:i.ew

A "Ioleral'lce“ is an effective means of coutroll:mg pcstlc:lde use
- and Lhereby protects the public health. A tolerance is not an
- index of actual exposure. As noted above for inerts, tclerances
are established on the basis of conditions of pioposed use.
Accordingly, a tolerance (and by reference, an oxeription] should
not be .established to cover a possible misuse. We believe that
the whdle reason for tolerances 1s to protect acainst misuse, with
severe penalties (crop seizure by FDA) when it ccours and is detected.
If applicators were to discover that they can aiply, say, 2X or 3X
and not get residues over the tolerance limit, i hen it seems to us
that the potential for misuse in the fi=ld is gieatly increased.
[Sec. 409{(c){4) (A) regquires that a food additive tOLerche, and by
reference, a pesticide or inert residue, shall 1ot be set at a- level
. higher than that nesded to accompiisi the intark ed effect].

ACCOI‘dlIlFU_j, TOX recamendations for clearance of intrts epplies only to
the extent that gCCC,nglCUlLUle practice 1s followed, In effect, we

are -saying that the exenption is safe and will pro:zect the public health,
if and only if the material has been applied in accor Jance with good
agricultural practice. - By law, any other mode of apr lication could resulit
in violative residues, subject to appropriate enforce nert action.

Does the above mean that T0X considers that any resicue resulting from

miguse is unsafe? Normally not. That's why we apply sefely factors to

. inerts, when the evidence seem to warrant it. As noizd abive, the safetry
factor for DMSO is 2000-fold based on a chronic feeding NCIL,  Thus, any
‘conceivable misuse or aceidental exposure would ‘be without hazarvd fran a
- IMSO residue standpomt, and therefore, an exemption, nc,t i toleranc,e, is

S appropriate;

“ A Brief Chronology of PP $4F1486, Exenption for DMSO

1. Petition filed 4/10/74, L. Zink.

L 2. TOX recammends favorably for exemption, 5/2,74, C. Williams,
3. RCB requests additional residue data 7/24/74, F. 3eyak,

4. TOX concurs w/RCB re data; refers duestion ¢f mc**eased Als;
neea for tolerances, 9/7/74, D. Ritter,
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Given the nature of DMS0O, we have told Crown Zellerbach that
it would be necessary for them to submit petitions with supporting
data for the establishment of finite tolerances for each comhination
of DM30 and particular pesticide on 2 given crop in order to assure
that enhanced penetration of pesticide residues will not present
undue risks. Crown Zellerbach feels that it would be more reasonable
to deal with this problem by exempting DMSO itselfl from the tolerance
requirement and by requiring those pesticide producers who wish
to register pesticide products formulated with DMSO under the
provisions of the FIFRA to submit data on the enhanced penetratlon
of residues of their partlcular product.

Because of the unique probiems associated with exempting DMSD
from the tolerance reguirement, I have referred the petition to our
Hazard Evaluation Division for a full review and reconsideration
and have asked them to make a recommendation Lo me within a2 month.
After I have received the recommendation, I will be in touch with
you again to discuss our conclusions about the most appropriate way

to satisfy the tolerance requirements of the FFDCA in the case of DMSO.

I appreciate Mr. Chapman's concern that the Agency hendle the
Crown Zellerbach petition in a reascnable and timely manner and hope
you will reassure him of our efforts to resolve this issue promptly.
In the meantime, if I may be of further service, please let me know.

'Sincerely yours,

Edwin L. Johnson
Deputy Assistant Administrator
for Pesticide Programs

TSPX: ALINDSAY :ae1:¥58020:8723/78 Al~5351

ce:  TS(2) AL Region 10w/inc. Dave Ritter TS-769
Dick Mountfort TS-767
Doug Campt TS 767 w/inc. for ACTION
Mike Conlon TS-769 w/inc. for ACTIONV/’
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Environmental Protection Agency -2~ July 31, 1878

DMSO and its metabolites are naturally occurring in the environ-
ment (as evidenced by many studies, including one by your Agency)
and DM30 is certainly less toxic and more volatile than most of
the proposed substances.

We would appreciate your comments explaining the apparent incon-
sistency in the review process and data reguirements.

Very truly yours,

~ /j‘f't'/az}/ﬂffm\__
d i
neral“Manager

J. A. CHAPMAN/hw _
e Chemical Proeoducts Division™

Attachment

ca: Mr. Sol Mcser - w/a
Crown Zellerbach
Washington, D.C.
Sen. Henry M. Jackson - w/'a
Sen. Warren G, Magnuson ;{Eég,z/’
Rep. Mike McCormack - w/

Mr. Richard F. Mountfort, EPA
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;o UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
iwj WASHINGTON. D.C. 20460

+

St pnctt™

Pesticide Petition 4F1486

1o veo iwie

Mr. J. A. Chapman

Crovmn Zellerbach

Chemical Products Division
famas, Washington 98607

Dear Mr. Chapman:

-

e are reluctant to pre-judge test results before 2 program is com-
pleted. The prowsed protocol rrawn up by Rhoads Scientific Company,

however, will not suffice to permit expansion of the present exemption.

for dimethyl sulfoxide. As we have stated, it will be necessary to
propose tolerances for specific combinations of the solvent with
pesticides on specific crops. Ye do not believe that sampling, no
matter how representative, of pesticides and crops, will be adequate
for us to conclude that dimethyl sulfoxide should be further exempted.
We are concerned both vwith applicator safety and effect on residue
levels in the crop when DMSO is combined with toxicants.

Sincerely,

({elod F

Richard F. Mountfort

Product Manager (23)
Fungicide-Herbicide Branch
Registration Division (WH-567)
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. UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
4 nott® WASHINGTON, D.C. 20460

Pesticide Petition 4F1486

21 0CT 1977

Mr. J. A. Chapman
Crown Zellerback Corp.
Camas, Washington
98607

Dear Mr. Chapman:

We have your letter of July 8, 1477 and do not agree that the proposed
expansion of the present exemption for the solvent dimethyl sulfoxide
should be granted. We are prepared to consider proposed tolerances
for ~pecific combinations of the solvent with pesticides on specific
crops. An adequate evaluation of the potential hazards from use of
dimethyl sulfoxide must include such proposals and sufficient data omn
each combirnation to describe the actual hazard and support the
tolerance level for DMSO and the pesticide(e) involved. This action
supports our responsibility under Section 3 of the Act, as amended,

to register a pesticide 1f "1t will perform {ts intended function
without unreasonable adverse effects on the enviromment" and "when
used In accordance with widespread and commonly recognized practice

it will not generally cause unreascnable adverse effects on the en-
vironment" [Sectioms 3(c)(5)(C) and (D)} of the Act]. Applicants

for individual formulations will be requirad to provide sufficient
information to support their proposed registrations. This does not,
however, relieve you as proponent of this exemption request, from
documenting your proposal sufficiently for us to assess the potential
hazards involved. This you have not dome and we feel you camnor do
unless you propose and provide adequate support for finite tolerances(s).
Our review of iInert ingredients in pesticide formulations is being
strengthened. Questions and decisions presently applied to DMSC may
be required of other inerts. It is not sufficient, however, to quote
prior exemptions- for other solvents as a substitute for hazard assess—
ment for dimethyl sulfoxide.

BE,GENE-D
nov 180
CH. P
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Your comments on the applicability of provisions of the Act to changes
in a pesticide formulation are noted. Unauthorized changes in a
registered pesticide formulation constitute a violation {Section

12(a) (1) (C) of the Act]. '

Sincerely, .

(Ceknnld F(Mowrdpd

Ricliard F. Mountfort - ' <~
Product Manager (23)

Fungicide—Eerbicide Branch
Registration Division (WH-567)
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July 8, 1977

Fungicide-Herbicide Branch

Registration Division (WH-567)

United States Environmental Protection Agency
Washingtan, D. C. 20460

Attn: Mr. Richard F. Mountfort _
Product Manager (23) _ .P;’C»

Gentlemen:

Subject: Pesticide Petition No. UF1U86
Your letters of December 10, 1976 and April 8, 1977

We assume from your letters your reluctance to act favorably on the
subject petition stems from the following premises:

1. Producers of pesticide formulations may change the inert ingred-
ients of the formulation without notifying the EPA, and if so,
could produce a mixture containing solvents or adjuvants that
would increase penetration and/or residues of the contained active
ingredient.

2. DMSO has the ability of penetrating cell tissues aﬁd can enhance
penetration of dissolved materials, while other solvents or
adjuvants having tolerance exemption under W0 CFR 180.1001 do not.

If the first premise is correct, then we believe such action would be

in conflict with FIFRA Pub. Law 92-516, Section 3. If a manufacturer

of a final formulation changes the composition of the formulation and
does not show evidence that satisfactory pesticide residues would

result or that a hazard to humans and animals would not exist when the
formulation is applied according to the label, it is our interpretation
that violation of the public law would exist. Under FIFRA, manufacturers
cannot change systems, incorporating even other exempted solvents, with-
out your agency's approval. Such approvals would occur only after EPA's
analysis of both the toxicolegical data of the new formulation (not only
the active ingredient per se)} and the concentration of the pesticide
contained in the crop tissue. This interpretation of the existing laws
has been reaffirmed through discussions with pesticide manufacturers.

The sccond premise, if it exists with your agency, is a common misunder-

sanding of the properties of DMS50. The fact that your conclusions were
nat supported by any scientific data points again to a judgment based on
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- ¥r. Richard F. Mountfort 2 July 8, 1577

hearsay and rumors. DMSO does penetrate cell tissue, however, leading
toxicologists have shown that most liquids, including water, penetrate
tissue. The fact that all .organic solvents exhibit acute dermal
toxicity indicates permeation and absorption. The interesting aspect
of DMSO is that it has a very low dermal toxicity (the lowest reported
value of any existing organic solvent). Because of this low toxicity,
the medical community in the early 1960's became interested in the
possibility of using topical solutions of DMSO to carry drugs across
skin membranes. There was considerable activity with this for a time,
however, continnal reported failures of enhanced penetration of the
active ingredients brought this research to a halt throughout the
countryv. It was found in most instances that the DMSO penetrated the
skin but the drug product was left behind in the epidermis. In
instances where some penstration was noted, the increase over other
adjuvants was not significant. No commercial use of DMSO as a trans-
port agent for a pharmaceutical exists. =

The same activity eccurred in the pesticide field. Xnowing DMSO has
low phytotoxicity, many leading companies conducted studies to deter-
mine the effectiveness of DMSO as a pesticide carrier, particularly

in foliar applications. Not one found sufficient evidence of enhanced
effects to warrant continued studies.

As to the concevrn that DMSO has greater ability to carry materials
through living membranes than solvents and adjuvants currently having
tolerance exemptions without limitations, much published literature
contradicts such a claim. Ethanol and water are reported to be as
effective in increasing skin permeability of phenol as DMSO (1).
Xylene is reported to accelerate the skin penetration of drugs (2).
Skin absorption of the steriod, estriol was found to be greater in
corn oil than DMSO (3). Malathion, lindane and unbelliferone phos-
phonate dissolved in DMSO were less toxic to insects than when
Aissolved in acetone (). Penetration of dodecyl sulfate 35° through
~snele human abdominal skin was greater in a water solution than from
a DMSO solution (5). 1In vitro absorption of the strongly polar
insectides, trichlorfon and dimethoate, through cattle skin was found
to increase as polarity of the solvent (various alcohols) decreased
and absorption of weakly polar insecti¢ide butonate, exhibited the
reverse result. Absorption of all three insecticides was greatly
increased by addition of surfactants but addition ef DMSO increased
only the butonate resorption (6).

Control of spider mite by injection of dimethoate in cherry trees was
found to be similarly effective when the pesticide was dissolved in
ethanol, tetrohydrofuran, DMSO or as a water emulsion (7). Control
of blossom blight on Bartlett pear was less with a streptomycin-water-
1.'S0 foliar spray than with a straight streptomycin-water spray (8).
Adaition of X-77, DMSO, endothal and amitrole-T to paraguat solutions
showed similar results in necrosis rate of hibiscus leaves (9).

[ TR
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Rhoads Scientific Company - Project Number 1002
4620 Edison Avenue, Suite B January 31, 1978
Colcrado Springs, CO 80915

PROPOSAL TO: Crown Zellerbach
Chemical Products Division
Camas, Washington 98607

TITLE: ‘ Comparative Pesticide and Herbicide Residue Study:
Determination of the Effect of Emploving Dimethylsulf-
oxide As A Solvent on the Residue Levels of Compounds
Representing Five Classes of Pesticides or Herbicides
in Common Use Following Their Individual Application
to Five Commercially Significant Types of Crops.

INTRODUCTION:

Staff members of Rhoads Scientific Company have reviewed the
information supplied by Mr. James A. Chapman of Crown Zellerbach,
Chemical Products Division, concerning the guestions raised by

the U.S. Environmental Protection Agency (EPA) relative to the

use of dimethylsulfoxide (DMSQ) as a solvent in agricultural
pesticide and herbicide formulations. In view of the extensively
documented capability of DMSO to facilitate cell wall penetration,
EPA has expressed concern that employment of this solvent in
agricultural pesticide and herbicide formulations could result

in increased crop residues of the parent compound and/or metabolites
which might exceed accepted tolerance levels. Obviously, it is
neither technically nor financially feasible to test DMSO as a
formulation ingredient for all registered agricultural pesticide

and herbicide applications to food and/or forage crops. Conse-
quently, the staff of Rhoads Scientific Company proposes to test
five compounds, representing five structural classes of pesticides
and herbicides in common use, to determine if any potentiation of
residue levels 1is produced by the use of DMSO in the individual
application of these compounds. to five kinds of plants, representing
five commercially significant types of focd and/or forage croos,
grown in this country. s s’
Although the proposed experiment, described in detail below,2is:,
simple and relatively limited in scope, it will provide an answer
to the basic question about potentiation of residue levels. ,°In J
the event that the application of the test compounds in agqueous’’
DMSO results in higher residue levels, in one or more cases,hpﬁap
in a similar application in aqueous tetrahydrofurfuryl alcohol”,:
(THFA) , Rhoads Scientific Company would agree that it would he .
necessary to determine the residue potentiation capacity of DMSU
for specific applications of compounds of that structural class
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Projéct Number 1002
January 31, 1978
Page 2

or classes of pesticide or herbicide. However, if no significant
differences in residue levels are observed between applications

in agqueous DMSO and aqueous THFA, it would be highly unlikely that
the general use of DMSO in pesticide and herbicide formulations would
result in an increase in pesticide or herbicide r851dues exceeding
accepted tolerance levels.

One final point should be made regarding the proposed experiment.
Mr. Chapman of Crown Zellerbach has indicated that the probable
method of use of pesticide or herbicide formulations containing
DMSO would involve extensive dilution with water either prior to

or during the normal types of spray application. Therefore, Rhoads
Scientific Company has proposed to employ a 1:20 {v/v) DMSOiHZO
solution on the basis that such a solution would represent a .
DMSO concentration of several magnitudes greater than the probable
use pattern. Since the solution proposed for application to the
individual plants will contain 2.0'mg of active ingredient and

110 mg of DMSO, this mixture would correspond to a concentrated
formulation containing one part by weight of active ingredient

per 54 parts by weight of solvent which is much higher than the

1:9 active ingredient: solvent ratio customarily found in formulations.
As a control, Rhoads Scientific Company has proposed to employ a
1:20 (v/v} THFA:H20 solution on the basis that THFA is also a
polar solvent which is very soluble in water, and therefore, a
good standard for comparison. :

EXPERIMENTAL PROTOCOL: .

Forty microcuries of each of the carbon-14 labeled test compounds,
having a specific activity of 1.0 pCi/mg or greater, will be
purchased from Pathfinder Laboratories, Inc., St. Louis, Missouri
or obtained directly from the individual pesticide or herbicide
manufacturers. In each case, the radiochemical purity of the

test compounds will be established by thin layer chromatography

followed by radiocautography. The test compounds employed will

be pesticides and herbicides, actually in current use, repres enting; "7

the following structural classes: carbamates, substituted ura2as,
dinitroanilines, organophosphates, and phenoxyacetic acids. For
toxicity control purposes, unlabeled analytical standards of Shi
test compounds will also be acguired; however, in this case,’ no

purity data will be generated. ]

e &0

The test plants will be grown in the greenhouse facility of ee
Ecology Consultants, Inc., Fort Collins, Colorado. Thirty "o
healthy plants of each type, welghlng approximately 100 gramgs. -
each, will be grown in individual six inch pots. Twenty of the

most vigorous plants will be selected for test purposes; whereas,
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the remaining ten will be retained for toxicity control purposes.
The plants employved will be tomatoes, corn, radishes, alfalfa,
and soybeans respectively representing a fruit crop, a cereal
crop, a root crop, a forage crop, and a seed crop.

Five days prior to the applicaticn of the radiclabeled compounds,
the toxicity control plants will be individually treated with the
unlabeled test compounds at the same rate {circa 2.0 mg per plant)
which will be used for the radiclabeled compounds. Each test
compound will be applied to two control plants of each type.

One plant will be treated with the test material dissolved in

2.1 ml of agueous DMSO and the other with the material dissolved
in 2.1 ml of aquecus THFA. The plants will be carefully observed
during the first 24 hours following treatment and all indications
of adverse reaction recorded. Since the proposed treatment rate
corresponds to approximately (.80 pounds per acre, which is
comparable to normal application rates, some immediate toxic
effects could be generated by the herbicides used. Naturally,

if severe phytotoxicity is observed, that part of the test will
be postponed until different species of the same type of crop
and/or different compounds of the same structural class can be
tested to establish a comblnatlon producing little or no observable
toxicity. : ~

The application of the radiolabeled test compounds will be conducted
in a manner similar to that used during the toxicity control phase
of the experiment:; hewever, in this case, material balance data

will be generated for each individual application. Twenty micro-
curies of each carbon-14 labeled pesticide or herbicide will be
individually dissolved in 21.0 ml of 1:20 (v/v) DMSQ:H,0. 1In the
event that the test material is not entirely scluble in such a
solution, Tween 80 will be added, as necessary, to produce a
homogeneous mixture. The resulting solution will be divided into
ten 2.1 ml aliguots. Each aligquot will be placed in a 15 ml conical
tube and the radiocarbon content of the individual tubes determined
by assaying two 5 pl aliguots by liquid scintillation spectrometry.
The contents of a single tube will then be applied, with the:ail

of two 0.1 ml rinses of agueous DMS0O, to an individual test plant
by painting the solution on the leaves with a small brush. s
Following application, the tube and the brush will be retained.), 32205

[

for assay of the residual radiocarbon by thorough rinsing of: asira’
the tube and the brush with 10 ml of ethanol and subsequent s+ - 3 =

liguid scintillation counting of two 1 ml aliquots of that ringe. srisaa
Two plants of each type will be treated per radiolabeled test “.c e

compound dissolved in agqueous DMSO and two per radiolabeled test
compound dissolved in aqueous THFA. The application of the test
materials in agueous THFA will, of course, be identical to that
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.Project Number 1002
January 31, 1978
- Page 4 :

described previously for agueous DMSO. After completion of the
total treatment procedure, the plants will be allowed to stand
under normal greenhouse conditions for 24 hours before they are
harvested. At harvest, each entire plant, including the major

root or roots, will be collected. Surface residue will be

stripped from each plant by dipping the foliage in three successive
beakers containing sufficient benzene to cover all but the root
system. In each case, the benzene washes will be retained for
subsequent measurement of the volume and assay of an appropriate
aligquot by liguid scintillation spectrometry to determine the

total radiocarbon removed from the surface of the plant. Following
the washing procedure, the plants will be placed in individual
plastic sacks, frozen, and stored at -10°C prior to assay.

The individual plants will be assaved for total radiocarbon residue
(TR) by combustion and subsequent assay of the carbon-14 dioxide
produced by liquid scintillation spectrometry. For this purpose,
each entire plant will be very finely ground and thoroughly mixed
by homogenization in a Waring blender in the presence of dry ice.
Two sub-samples, weighing approximately 0.2 gram, will be removed
from each of the resulting frozen whole plant homogenates for
combustion assay of the total carbon-14 labeled residue (TR).

Following the determination of the total residue (TR), the
individual total extractable residues (TER) will be determined
by extracting 10 grams of each of the whole plant houmogenates
three times with agueous methanol followed by assay of the
combined extracts from each homogenate by ligquid scintillation
spectrometry. For this purpose, 10 grams of the individual
whole plant homogenates will be placed in a Waring blender and
thoroughly homogenized with 50 ml of 2:1 (v/v) methanol:water
by blending at high speed for 5 minutes. The resulting liquid
homogenate will be subjected to vacuum filfration on Whatman #1
paper. The filtrate will be transferred to a 250 ml graduated
cylinder. The inscluble material will then be returned to the
blender and homogenized with a fresh 50 ml portion of agueous
methanol and the resulting liguid homogenate subjected to vacuum sasasa
filtration as before. The filtrate obtained will be added to T 50t
that isolated previously and the blending and extracting process sa203>
repeated for the third time. Following this final extraction, |, s’
the insoluble material, isolated by vacuum filtration, will n»ne’°° sresa
spread on aluminum f011 and allowed to dry at ambient temperature. s
The final filtrate or extract will be added to those obtaineds’.s

2

ERERF A 3

previously. After thorough mixing, the volume of the combined: .t
extracts will be measured and two 1 ml aliguots withdrawn foi*®, ¢ Craeas
assay by ligquid scintillation spectrometry. 2 ao e
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Following the determination of the total residue (TR), and the
total extractable residue (TER)}, the total bound residue (TBER)

will be determined by combustion of the insoluble fraction from

the agqueous methancl extraction and subsequent liquid scintillaticn
assay of the carbon-14 labeled carbon dioxide produced. For this
purpose, the dried retentate from each whole plant extraction
procedure will be weighed, and two samples weighing approximately
0.2 gram, will be removed for combusticn assay of the total
carbon-14 labeled bound residue (TBR).

INTERPRETATION OF EXPERIMENTAL RESULTS: -

Obviously, this proposed experiment has been designed to provide
complete radiocarbon material balance in all phases. Differential
and/or accelerated losses by evaporation and/or. expiration of
radiolabeled carbon dioxide will be detected by failure to obtain
a total material balance. Differential rates of absorption will
be detected by differences in the total residue (TR) values. 1In
the event that total absorption is observed or the amount of
material absorbed is the same for both application vehicles,

the TER:TBR ratios may provide some evidence of accelerated
absorption and/or metabolism, should that have occurred. In
summary, although this proposed experiment is simply designed,

it will generate evidence of any potentiation of rasidue levels
resulting from the use of DMSO.

CALCULATIONS AND NOTES ON THE METHODOLOGY:

All counting samples will be counted for 20 minutes or until
10,000 counts have accumulated. Counting efficiencies will be
determined by the external standard ratic method or by the
addition of an internal standard.

Since the 0.2 gram combustion samples are the smallest experimental

samples to be assayed, it is of interest to calculate the Limit
of detectability for those samples. Since the normal background

in the area in which Rhoads Scientific Company is located averages

50 dpm, the customary limit for counting detection is 50 dﬁm%abovej
background. For a 6.2 gram sample actually assayed, this corre-
sponds to 250 dpm/gram. Since the radiolabeled test compounds:
will have a minimum specific activity of 1.0 uCi/mg or 2220 dpm/ug,
the limit of detectability will be: aec

250 dpm/g _ | ‘g s Yes”s?
2220 dpm/wg 0.11 parts per million
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2

Your comments on the applicabiiity of provisions of tha Act te changes
in a pesticide Fformulation sre noted. Umauthorized changes in a
registered pesticide formulation comatitute a violaticn [Section

12(a) (1){C) of the Actl.

Sincerely,

Richard 7. Mounifort @F"“
Product Manager (23}
Fungicide-Hexbieide Exanch
Registration Division (WE-567)

WB-~567 :FHB :RFMount fort jmmq :Tm351 WSME,x51397:8/1/77
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- :
Fortification ‘
Substrate levels (ppm) Recoveries (%) Blanks (ppm)
lettuce 1,10 75-100 <8'g
soybeans 1,10 74-115 <{.
milk 0.1,0.2 67-70 0.04,0.06
beef 1iver 0.2,0-4 101-117 0.09,0.1

From these, we conclude that the modified method is adequate to
enforce tolerances of 10 ppm on crops and C.2 ppm in eggs and meat.
Since apparent residues in milk were 0.04-0.06 ppm, the method would.
not be adequate to enforce a tolerance of 0.05 ppm in milk. However,
it would be adequate to enforce a tolerance of 0.1 ppm.
™ In the reject letter of 12/10/76 (R. K. Mountfort), the petitioner
was informed that data for every pesticide/DMSO combination would be
needed to show that established tolerances for the individual pesticide
would not be exceeded. 1In response, the petitioner has stated that they
can find no evidence of DMSQ's potentiating pesticide residues in the
Titerature and has-asked for the scientific basis for our request.

In the D. L. Ritter review of 9/9/74, TOX deferred fo us as to
whether the use of DMSO in pesticide formulations may resuit in higher-
than-legal residues of such pesticides and/or their metabolites in
RAC's. In our review of 10/22/74 (R. Beyak), we replied that we had
no data related to this question and agreed that the unique solvent
characteristics of DMSO present a possibility that residue levels of-
the pesticide may be affected. Consequently, in the reject letter of
12/2/74 (L. Zink), the petitioner was requested to submit data demon-
strating the effects of DMSO on the residue levels of pesticides and/or
their metabolites..

In a conference on 1/23/75, TOX and CHM reviewers agreed with the
petitioner that DMSO potentiation of residue levels is a question that
registrants of new DMSO-contining formulations will have to answer at
the time of registration. The decision to require data on DMSO potentia-
tion of residue levels from the petitioner at this time rather than from
registrants at the time of registration was made by the Pest1c1des Science
Officer (PSO).

Conclusions and Recommendations

1. a. Adequate analytical methods are available to enforce
tolerances for DMSO residues in or on crops at 10 ppm and in meat, fat
and meat byproducts of cattle, goats, hogs, horses, poultry and sheep
at 0.2 ppm.

b. The available analytical method is not adequate to enforce

a tolerance of 0.05 ppm for DMSO residues in m#lk. However, it would
be adequate to enforce a tolerance of 0.1 ppm.
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UNITED .ATES ENVIRONMENTAL PROTECT. JAGENCY

PP#4F1486. Method try-out for DMSO in milk, beef

SUBJECTdiver, lettuce, and soybeans DATE: January 5, 1977

FROM:

TO:

THRU:

EPA Farm 1320-6 (Rev. 6.72}

Gobind P. Makhijani, Chemist
Chemistry Branch, RD

Mr. Joseph G. Cummings, Branch Chief
Chemistry Branch, RD

Mr. R. W. Storherr, Section Leader
Chemistry Branch, RD R&JX

In response to the request of Dr. R. J. Hummel, chemist, CB, RD, of
June 17, we have just finished satisfactorily a method trial on dimethyl
sulfoxide, DMSO. The method used was our modification of the Crown Zellerbach
Corporation analytical method for DMSO in their Pesticide Petition No 1EL017,
amended April 23, 1971. The modification of the method was developed and
tested on 2 crops in Chemistry Branch Laboratory, Building #048 before closure.
The final analytical work was performed at the Company laboratory, Camas, '
Washington.

Duplicate samples of soybeans and lettuce fortified at zero, 1.0 ppm, and
10.0 ppm were carried through the modified method. The EPA modified DMSO

method for extraction, cleanup, and determination on GLC-FPD (sulfur mode) is
as follows:

1. Extract samples with methanold: - Blend 30g of crop or 90g of
milk and liver with 125 ml MeOH (250 ml for 90g milk or liver)
for 5-10 minutes with 10 g Celite 545. Filter through a bed
of Celite 545,

2. Concentrate an appropriate aliquot to the aqueous phase at
50°C: ~ For milk and liver concentrate 109 ml aliquot (BOg)
to 25-30 ml. TFor crops concentrate a 50 ml aliquot (lOg)
to 10-15 ml.

8Theoretical vol= 150.5 ml if 30g crop contains average of 85%
water; 125 mi plus 25.5 ml, 1In case of soybeans and (or other
dry crop, add 22.5 ml Hy0 to 30g of soybeans before MeOH extraction)

3. Quantitatively transfer the aqueous concentrate to a 125 ml separatory
funnel. Extract sample with either 2 times with 50 ml or 2 x 100 ml
petroleum ether* depending upon the size of aliquot (10 or 30g).
Discard the petroleum ether extracts.

4. Extract sample 3 times with 75 ml CHClg. Dry each extract by passing
thru a short anhyd NapS0, column. Rinse column with 25 ml CHClj,
Collect all eluates and rinses in a 500 ml ¥ r.b.s.n. flask.

*Hexane may be used

X
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5. Concentrate on rotary vacuum evaporator (40°C) to approximately
1 ml. Transfer to a graduated centrifuge tube using a disposable
pipet and CHCljy rinses. Concentrate sample in 40°C water-bath
with a gentle jet of nitrogen to near-dryness and make to 1 ml
vol with MeOH. Inject into GLC having a FPD with sulfur filter.

GLC Conditions:

1. Columns:

a, Glass column, 6' x 3 mm i.d., packed with 15% Carbowax 20 M on
Chromosorb W-AW, DMCS, 80-100 mesh. Column temperature = 150°C.
Gas flows - Nitrogen= 100 ml/min; Hydrogen= 200 ml/min; Air=
40 ml/min; Oxygen= 20 ml/min.

b. Teflon column, 6' x 1.5 mm i.d. packed with 20% FFAP on Gas Chrom
Q, 60/80 mesh. Column temperature = 145°C. Conditon overnight.
Gas flows - Nitrogen= 95 ml/min; Hydrogen= 100 ml/min; Air= 100 ml/
min; Oxygen= 20 ml/min.

The following results for lettuce andseoybeans were obtained at Beltsville,

Building #048, using the 15% Carbowax 20 M column:

A. Lettuce

Sampl

Sy N

Sy Lt o b e

% Recovery

e No. ppm of DMSO PPM OF DMSO (Blank value not deducted)
added found

none <0.3 ppm —_—
none . <0.3 ppm —_—
10.0 7.5 75
10.0 9.0 90
1.0 1.0 100
1.0 1.0 100

B. Soybeans
none <0.3 ppm -
none <0.3 ppm -—
10.0 93 93
10.0 7.4 74
1.0 1.1 110%
1.0 1.15 115
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No precautions were taken to avoid the exposure of sample to air. The peak
for DMSO appeared at the stated retention time of 2.4 minutes; the peaks were
sharp. The background for the control samples for both crops was excellent.

We recorded very samll interferring peaks at the retention time of DMSQ in the
controls of both the crops equivalent to less than 0.3 ppm.

Preliminary work was also carried out at the Beltsville laboratory for the
analysis of milk samples at zero and 1.0 ppm level. The checks for the milk
control samples recorded a very small peak at the retention time of DMSO
equivalent to 0.1 ppm. In addition to this, we recorded a large and overscale
peak at the retention time of 8 minutes. (Subsequent investigations at Crown
Zellerbach Corp. Laboratory at Camas, Washington, showed that the latter peak
was apparentely due to presence of dimethyl sulfone). The milk samples
fortified at 1.0 ppm level gave nearly 100%Z recoveries.

The trial was suspended because building 048 was closed for health and
safety reasons. Further work was resumed at Crown Zellerbach Laboratory,
Camas, Washington from Dec. 6th to Dec. 16th. The petitioner provided us with
a Hewlett Packard GLC system equipped with FPD detector. A teflon 8 fr x 1.5
mm id column packed with 157 carbowax 20 M on chromosorb W AWDMCS - 80/100
mesh (from the same batch used for our work at Beltsville lab) was installed.

Inspite of conditioning for 2 days, the background recorded on the
chromatogram was poor - this may have been due to the bleeding of carbowax at
150°C. Since we were looking for very low fortification levels of DMSCG from
milk and liver, we had to change the column packing. We then installed a
teflon 6 fr x 1 1/2 mm - id packed with 20% FFAP on Gas Chrom Q-60/80 mesh,
After conditioning overnight at 175°C, we obtained excellent response for DMSO
at the column temperature of 145°C and detector temperature of 158°C and
nitrogen flow set at 95 ml/min. The retention time for DMSO was 2.36 min. We
were able to record a measurable sharp peak for 1 ng of DMSO (0.7 mm) at the
sensitivity setting of Range 100, Att 32. Since we were asked to fortify
milk samples at 0.05 and 0.1 ppm levels of DMSO, we had to increase the sample
size from 10g to 30g and a few other modifications were also made from our
procedure for lettuce and soybeans. These changes are incorporated in the
outlined method.

Duplicate reagent blanks were taken through the entire procedure and no
precautions were taken to avoid exposure of samples te air. The final samples
were made to 1.0 ml in methanol and 4.5 microliter aliquots (equivalent to 90
mgm of the sample) were injected in the GLC system. The peak heights at the
retention time of DMSO were measured and the reagent blank value was calculated
to be at .0006 ppm.
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Duplicate samples of milk fortified prior to extraction with methanol
at zero, 0.1 and 0.2 ppm and the liver fortified at 0.2 and 0.4 ppm of DMSO
(in methanol) and aliquots equivalent to 30g were taken through the procedure.
The samples were made to fimal volume of 1.0 ml in methanol and suitable
aliquots were injected in the GLC system and compared to DMSO standards run
concurrently. The background for both milk and liver samples was excellent.
The check samples for milk had apparent residue equivalent to 0.06 and 0.04
ppm of DMSO and liver samples egquivalent to 0.1 and .09 ppm of DMSO. In
addition to this, all the milk and liver samples (including untreated checks)
recorded a large and overscale peak at the retention time of 8 minutes, A
standard of dimethyl sulfone was injected and gave a peak at the same retention
time of 8 minutes. Dimethyl sulfone may be a contaminant or metabolite iz all
the samples.

Further work should show if the dimethyl sulfone occurs naturally in meat
and mitk. Our results for wilk and liver obtalned at Camas, Washington, using
the Teflon column packed with 207 FFAP are:

A. Milk
Sample No. ppm DMSO ppm DMSO net - residue % Recovery
added found

1 none .08 — ——
2 none .04 Av. .05
3 0.1 .12 07 70%
4 0.1 a2 .07 70%
5 0.2 .183 .133 677
6 0.2 .19 L4 70%
B. Beef liver
i none 0.1
2 none 0.09 Av. .095

-3 0.4 0.52 425 106%
4 0.4 0.5 405 101%
5 0.2 0.33 .235 117%
6 0.2 0.30 .205 103%

The total time spent at Crown Zellerbach was 9 working days.
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Conclusion:

The simple and rapid method developed by us may be used for the
determination of residues of DMSO in milk, beef liver, lettuce and soybeans at
the proposed tolerance levels. Mo precautions are necessary to avoid the
exposure of samples to air. The method developed by us is superior to that
submitted by Crown Zellerbach and can be completed in one day.

‘*ﬁh s e f"t-""“""‘l;jf‘z_y.-f‘““’
Gobind P. Makhijani
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UNITED STATES ENVIRONMENT /L PROTECTION AGENCY

PP #4F14Qds - DMSO; exemption from the requirements  DATE:  OCT 14 1976
of a tolerance with a 24 hour PHI pursuant to 40 CFR
180. 1001(d)
Crown Zellerbach letter of 8/16/76 (J. A. Chapman).
Received on TB: 9/16/76
Assigned to AT: 1600 hours 9/17/76
Related Petitions: IE]O17§ £l // /
Ijiiii‘\ 10/e ()
D. Ritter, T8 glﬁbbb“”

L el 1043176

i

PSO and CHM, P M P23
We will address each point individually as it appears in the letter.

Crown Zellerbach (CZ):

Mr. Chapman takes exception to the way RD has handled the DMSO
petitions. He states that, the exemption having passed scientific
scrutiny, he now learns that tolerances are being contemplated,
representing a shift in Division policy.

TB Reply:

He is correct. We spoke to R. Mountfort (PM #23) who had personally
called Chapman to this effect.

CZ:

Company first sought inert status in 1970, and over the years have -
submitted or referenced data "far" in excess of that normalTy
reguired for inerts.

1B Reply:

“This is essentially true. The first DMSO petition (PP #1E1017)

contains a comprehensive summary of relevant TOX data (review of =
R. P. Schmidt, 12/16/71). Some pertinent points in that review
inctude:
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Species -Duration Route NEL Toxic Signs
Monkey 100 day gavage 5 Gm/kg none
Swine 26 weeks eye 1.5 Gm/kg none
‘Dog* 8 months gavage 5 Gm/kg none
Monkey 18 months gavage 3 Gm/kg none

" 18 months _ dermal 3 Gm/kg scaling

initially

*An unusual eye effect was noted but could not be evaluated
as to actual hazard.

Comparative studies of the relative toxicities of various other
solvents were done, as was one study that compared the acute oral
LD5g's of five major pesticides (thiram, dieldrin, parathion, car-
baryl and MC-A-600) in combination with DMSO, agueous suspension
and corn oil. Niether study showed enhancement or reduction in
toxicity due to DMSG.

Several teratology studies proved negative in mammals and showed
positive in chick embryos at huge doses.

e lic, %Q(/g

One eighteen month rat tumof study showed evidence that BMSO elated

a reduction in tumor incidence when compared to controls.

Several sophisticated studies revealed that DMSQ neither increases
or decreases the incidence of pre-existing tumors.

DMSO was cleared eventually under 40 CFR 180,]001(d) with a 1 1b./
acre limitation, intended for soybeans and corn only and restricted
to pre-emergent application only.

Ci:
Company 1is concerned that some toxic materials have been cleared

as inerts without limitation, and that these could be present iin
racs at levels equal to or greater than DMSO.
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TB Reply:

‘Chapman is correct, of course. 'Methanol has unrestricted use in
(d) for example. But we were pretty sure about it's toxicity pro-
file which was not the case with DMSO. Moreover, socio-political
considerations* -were operative in the TOX deliberations that
dictated the utmost caution. These concerns have now been
adequately addressed {(e.g., see D. Ritter review of 10/16/75,

PP #4F1468).

CZ:

"...DMSO is one of the least toxic solvents currently on the exempt
1ist." Recent human ingestion studies show no toxic effect at 100
~mg/kg/five day week for seven weeks foliowed by an additional seven
week exposure of 500 mg/kg/five day week.

TB Reply:

1. ...Teast toxic solvent... - DMSO is less toxic than xylene,
toluene and benzene but it's more toxic than water and ethanol.

2. -Human ingestion - TB has heard of, but has not seen, these
studies. The results, if true, are not surprising in light of
work presented in dog and monkey studies.

CZ:

Establish tolerances instead of exemption when not required of
other inerts in the basis that it is an economic poison (EP).

TB Reply:

Technically, all materials used in pesticide formulations are EPs;
what he means is that it is considered an active ingredient (AI).
DMSQ in particular was declared an Al in the 6/6/68 memo of

Harry W. Hayes; PRD/ARS/USDA.

*Refers to much publicity in laypress and some in popular scientific
‘publications.
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In D. Ritter's review of 9/9/74, PP #4F1468, TB recommended the
tolerance route and the 24 hour PHI, citing the AI status as well as
our concern for the potential for enhanced activity of the pesticides
being used with DMSC. We cited our concern that established
tolerances for pesticides used with DMSO might need re-examination

in light of the propensity of DMSO to enhance translocation of other
materials across all walls (foliar application, for example).

A meeting with CZ was held 1/23/75 (see R. Beyak memo of canference,
PP #4F1468) and our major concern as to potentiation of pesticide
was alleviated by agreeing that this could be handled at the time of
registration. Subsequently, TB decided tolerances would not be
needed for residues of DMSD per se (G. L. Whitmore and D. Ritter).

As to the guestion of comparing the handiing of DMSO with that of

other inerts, TB will ajways consider each case on its individual

merits, taking due account of all relevant data and administrative
questions.

CZ:

...safety factors of 18,000 to 119,000 based on animal and human
data...’ _

1B Reply:

The upper 1imit is probably high; not having seen the human data we
cannot comment. But using the long term monkey results, 18,000 is
in the right bail park. :

There really is no hazard, overall, from the proposed use.

CZ:
24 hour PHI would be dropped since pesticides are not applied after
this. : '

TB Reply:

We believe some crops that ripen at different times such as citrus,
pome fruits, etc. may be sprayed at any time right up to harvest.

In fact, there is concern at OSHA concerning re-entry data for field
workers, and we understand this deals with intervals less than 24
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hours. We therefore conclude that the 24 hour PHI should remain,
if use pattern alone is considered. This is not to say that any
residues remaining after a period of less than 24 hours would be a
hazard. ‘

CZ:
A meeting is proposed.

TB Reply:

we will meet at a time agreeable to all.

Note: TB 1is still of the opinion that an exemption from the
requirement of a tolerance is appropriate for DMSO and therefore

reiterates our conclusions of 10/16/75 and of 11/25/75, D. L. Ritter.

However, if for other than scientific reasons tolerances are deemed

appropriate, the Toxicity data in hand will support those tolerances

proposed in the CB review of 7/29/76, R. J. Hummel.

143



HED Records Center Series 361 Science Reviews - File R086836 - Page 144 of 221

End
of
Document

144



145



146



147



HED Records Center Series 361 Science Reviews - File R086836 - Page 148 of 221

End
‘ of
Document

148



149



HED Records Center Series 361 Science Reviews - File R086836 - Page 150 of 221

End
Document

150



151



152



HED Records Center Series 361 Science Reviews - File R086836 - Page 153 of 221

§
2. Bithar @ comfismstory sedbod or dale showing thet pesticides
with astebiished tolesances 4o st inderfors with B0 snaly
% I, Bupwmll, Pa.D.

;gsgm* MM pns o 126 HSRE X 61076/
< ASHBMEL tmer sBe 106 WERREX6261016/21
8 (55 *ﬁf Z,iif % ;?é!

153



HED Records Center Series 361 Science Reviews - File R086836 - Page 154 of 221

End
of
Document

154



155



156



HED Records Center Series 361 Science Reviews - File R086836 - Page 157 of 221

End
of
‘Document

157



158



HED Records Center Series 361 Science Reviews - File R086836 - Page 159 of 221

~End
- of
Document

159



160



HED Records Center Series 361 Science Reviews - File R086836 - Page 161 of 221

~ End
Of |
Document

161



162



HED Records Center Series 361 Science Reviews - File R086836 - Page 163 of 221

End
of
Document

163



164



HED Records Center Series 361 Science Reviews - File R086836 - Page 165 of 221

End
ot
Document

165



166



HED Records Center Series 361 Science Reviews - File R086836 - Page 167 of 221 -

End
of
Document

167



168



HED Records Center Series 361 Science Reviews - File R086836 - Page 169 of 221

2.
4. CB will reguire an analytiecal method since tolerances were needed.

TB Response: In our previous review of 9/9/74, D.L. Ritter,
we coneluded that DMSO was an "actlve ingredient", and that
tolerances would be needed. However, although DMSO's unique
solvent properties might enhance pesticidal activity, there would,
be no label claim for direct pestieidal action of IMSO per se;
hence DMSO would qualify as an "inert ingredient" within the meaning
of 40 CFR 180.1001, and TB henceforth will consider it as such.
17 w—Thgrefore, an analytical method should not now be needed.
* CB conecludes, and TB concurs, that TB guestions of potentiation
E; of active materials by IMSO can be handled at the time of registration
(; of the formulation.

Conclusions

Overall we conclude that our major concerns (see review of 9/9/74,
D.L. Ritter) are satisfied and we can clear TMSO as a solvent;
eco~solvent in 180,1001 (d) with a 24 hour PHI, CB considerations
permitting, provided petitioner supplies CB with the forage regidue
data needed 1o determine z level in meat, milk, poultry and epgs.

Recommendations:

Contingent upon receipt of satisfactory CB data and a favorable

CB recommendation, we tentatively recommend that an exemption from
the requirements of a tolerance for Dimethyl-sulfoxide be established
pursuant to 40 CFR 180.1001 (d) with a 24 hour PHI resiriction. The
use@is as a solvent; cogol¥Yeny.

& /»/ !7/7 r-

David L. Ritter, Adjuvants Toxicologist
Toxicology Branch

Registration Division

ce: Branch File:CB:EEEB:PP# 4F1486
Init: O.E. Paynier 10/14/75

Initial: C.E. Paynter

S0 b5 s
DLRitter:gac 10/14/75
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5

The petitionsr has alse subnitted & covy of the sxperimental wovk
done by Dr. Jochle. et al. of Syniex on the bovine wmeiabolise of DMS(.
Cows and calves were “given {elther ts§§¢§iiy, subcytansousiy or intra-
sermarly) a single dose of ca. 510g. PdC-labeled DHSD. H{Ik, exereia
and expired atr were monitored for totel activity. Urine was analyzed
for DHSO and D#S0s: sctivily in »ilk, feces and axpired air was sot
characterizad,

Similar elimination revbtes wore ohsarved for all 3 types of appli-
cation. Aciivity was elinimated Targely in the expired air {presumable
as dimethyl sulfide {DM5)} and wrine: ca 27 of an intramanmary 40ss was
eliminated in »ilk. Urinary activily was comprised largely of DHSC Ffor
the Pirst 20 hours after application: ihereafier. it was z@mgriae?_
soiely of DMEG.. After DMS0 disappssred frop the urine, »o wors e
activity =as %%?ﬂiﬁﬁtﬁﬁ in the expived air. Siace O can be formed
from M50 but not from EMSDs, this would indicate that after 20 hours
81l circulating DMSO has bﬁeﬁ mgtaboiized to DMSGy. It 1s woted in this
paper that both meat and 2k elways confain DMS aa@}@r 50 in appre-
cisble amounts.

In swsmary, the fTeeding of 20 pow DMSG in the dist Yeads to rela-
tively hich levels of total resid Hgs in pnat, silk, powltry snd eces.
Devending upon the commodity, the “°3 sotivity identifisd as aither S0
or [#SG; ranges from less than 4% in beef and goat tissues to ca. 502
in eggs the majority of residues in witk, suus and tissuves consists of
etther now-axtractable metabolities or wnidentified extracishle wela-
bolites. The svailable antmml metabolisu data indicete that IH3D is l
extensively metabolized to both DMS and DMS0s. These two compounds ars
sart of the aniwal’s endogenous sulfur pool and arp available for further
biesynthesis. Thus, gt.is possible that the sajority of unidentifiable
s son-extractable 393 §§tivity in the above HED feeding studies i3
due o incorporation of 5% into sulfur containing natural constitusnts
such 8% proteins.

We defer to TG as to whother additiomal charecterization of the
residues in meat, wilk, poultry and cgys s seeded. Since residue dasa
for forage jtem$ have aot been submitited (see Deficioncy 3}, we are
usable to gasge the levels of total rvesidues in meat., o, poultry and
20ys resulting Trow the proposed use.

2, He nged to know ihe details of the sawple preparailon techniques
axployed Tor the Truit snd vegetabie residue studies.

The petitioner has submitted 2 detailed description of the groce-
duras used to prepare crops for amalysis. The procedurss confors o

ercig] practice. Peas, drisd besns and soybeans were analyzad after
removal of the shell; berh the 1int and seed of cotton were analyzed.
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¥e conclude thet this deficiency 1s resslved. Although the RAC for
peas 1s peas plus peds, the avallable data ere adeguate io support our
previous conclusion that residues resulting from the proposed use will
not exceed 2 ppm on the adible portions of fruits and vegetables and §
ppm in small grains.

3. We reawire residue data for forage erasses; data for alfalfs amd 2
represantative pasturs grass will be adequate.

ko residue data for Tovape 1tems are submitted. In the conference
of 1723775 {see mewo of K. Bavak). the petitioner was informed that
while we 4id not ohiect to the Tabel restriction against applicatiens of
DMSO to pasture oF vange grasses, w2 weuld $till regulre residue data on
representative forage ftems. The petitioner agreed to provide us with
this information. In the absente of these data, we are unable to make 3
cenclusion concerning secomdary residues in meat, milk, pouliry and

e conclude that this deficiency has not besn reselved.

4. ue fesl that the vesidues in fruits, vegetables, and grains represent
& toxicologically sienificent exposure of DMSO in the human dietl.
Therefore, a full tolersace petition for BM80 for this propesed use
{including the 2% hour prebarvest interval} is requirad, (This petition
will require 3 validated residue method For enforcament purposes.)

#e tolerances for IMS0 have besn proposed. Since TOX has deemad
that tolerances for residuss of DHSO resulting from the proposed use are
needed, validated aalytical methods suitable for enfurcement purposes
are alise needed. This deficiency remains unreseived, '

5. Information or data desonstrating the effect, or lack thersof, of
BHSO on the residue levels and the efficacy of pesticides and/or their
wetabolites on raw agricultural commodities is recuired.

in the conferenpe of 1/23/75, we agreed thatl information on DNSQ
potantiaticn of pesticlide levels should be supplied by the registrant ef
new formulations comtaiming DMSO at the time of registration. Therafore
this deficiency is reselved.

&. {ur registration Saction informs us that eaviromsental data in
support of PR Hstice 70-15 w111 be reguived prior to acceptance of
posiemergence uses of DBSG,

EFE has informed us {B. Hey, oral commmunication, 8/15/75) that
siuce DMSO {5 currently exempt uader Section 180.100H{d) for use as 2
selvent in formulations applied before crop emerges from soil or prior
to formation of edible parts of food planis. there is no nead for soil
persistence or Tollew-up crop data for DHSG,
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P

He discussed another deficliency regarding our reguirement for
details of their sample preparstion technique smploved in the
frutt and vegetable residue studfes. The petitioner ackaow-
ledged the oversight asd will submit the necessary information
as soon as possible, We discussed the need for DMSO residue
dats on forage items. Hhile we do not object to the label
rastriction against applications of DMSO to pasture or range
grasses, we 5t111 reauire resfdue data om forage Yiams (sese
memo of 2. Bevak, 10/22/74), The petitioner agreed to pro-
vide us with this ipformation.

As a vesult of our discuscion with the petitioner regarding
information on DMSO potentiation of pesticide levels, we
agresd that this is a guestion the registrant of new BHSH-
containing formulations will bave to answer at the time of
registration,

Two pther ftems in the rolect letters were not discussed,

- Envirenmental date requirements wers not considerad since 2

resresentative from EEER was not preseat. In addition, we

4id not disctss the status of the petition, that is, whether
an exesption or a full {olerance propesal should be considered.
This discussion was postponed pending TR's secondary review

of the data and CB’s comclusion of DRED residue Tevels on
fggag? itams {forage resfdustdata to bas sutmitted, as isdicated
above).

Richard Bayak
Chemistery Branch
Registration Division

ce:
Product Manager
Tox. 8r.

Chem Br.

PP# 4F1436

Eir:.,.,.
ééeyak:yg: 217775

RD/I-E Gunderson: 2/5/75
BSOuick: 1/738/75
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FP#4F1486 Page 3

Conclusions and Recommendations

1.
and

Z,
our
and

3.
for
hod

4,

Deficiencies #1 and #2 in the reject letter remain unresolved
the petitioner should be so Informed,

The response to deficiency #3 is inadequate. We reiterate
requirement for DMSC residue data for representative legume
grass forage items,

If the Director's Office finds that a tolerance 1s appropriate
the proposed use then CB will require a validated residue met-
for enforcement.

Based upon TB's concern, information or data demonstrating the pf.

fect, or the lack thereof, of DMSO on the residue levels of the pesii-
cides and/or their metabolites in the r.a.c. will be required.

5.

We note that FEEB objects to the post-emergence use of DMSO due

to the lack of supporting data (memo of R.J. Ney Jr., 7/29/74).

We suggest a conference be set up with the petitioner to discuss the
problems assoclated with this petitiom.

Richard Beyak
Chemistry Branch
Registration Divigion

Ay,

cc:
ToxTBg& \
RO-130FDA !

P.Critchlow
Ecol.Eff£.Br.
Chem. Br.

PP#

RBeyak:gac
10/22/74
RD/T ElLGunderson

RSQuick
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SUBJECT:

FROM:

TO:~

EPA Form 13206 (Rev. 6:72) %
1 —

UNITED ¢ o S ENVIRONMENTAL PROTECTY JENCY

Exemption from the requirements of a tolerance for DATE: September 9, ??Zgié/

Dimethylsulfoxide (DMSO), CB review of 7/24/74, R. Beyayk

‘.'g 7
Mr. Lee TerBush, Acting Chief _ .o A QQIA.{ v;
Coordination Branch @:ﬁ%ﬁ. ge. SEP 13 W&
Registration Division (WH-567) ;

/ﬁ’i;
Pesticide Petition No. 4F1486 Crown Zelerbach Corp. @ni

Related Petitions: T1E1017 & 3E1364 Camas, Washington

CB has deferred to TB the question of unidentified residues of DMSC

in meat, eggs and milk resulting from this proposed use as a solvent

or cosolvent. In our jnitial review of this petition (memo of 5/2/74,
Dr. C. H. Williams) TB concluded that the proposal for clearance of
DMSO under 180.1001{d) with a 24 hour PHI could be granted, CB con-
siderations permitting, and that the previous proposal limiting appli—
cation to "....before formation of edible parts...." was based on CB's
estimate that no more 1 ppm residue of DMSQ and DMSO could be expected
(review of 4/18/73, PP #3E1364, A. Rathman), and was supported by the
available toxicity data.

However, Mr. Beyak has concluded:

1. Plant residues are adeguately characterized and consist
of 85% DMSO and DMSOs,

2. Proposed use will result in pesticide residues at Tevels
up to 2 ppm in edible portions of fruits and vegetables
and at levels up to 6 ppm in grains.

3. The feeding of DMSO to animals will result in residues
in meat, eggs and milk; the identification and levels
of metabclites are guestionable.

4, The sensitivity of the analytical method is only about'
3 ppm.
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Mr. Libby A. Zink "%5 -
’ Th o eeacrmptien B !
- S’{{;S?bﬁgﬂgﬂ Wit i)
' Dy rEMERE. TR
A L
' P -

we were told by your agency that it was aéceptable and preferable
not to include every crop in the procedures and to use references
to procedures in previous petitions as much as possible. We have
followed this advice in this petition.

As far as residue data on alfalfa is concerned, we did not include

it in the study. We assumed data on pea and soybean would be
adequate for the forage legume category. As far as forage grasses
are concerned, we would expect the residues to be in the same range
as small grain, as experienced in the study shown in Petition 3EI136H.
However, if you insist that actual data be collected before favorably
acting on the proposed amendment, we would be agreeable to making
pasture and range grasses an exception until we can gather such
required information.

Therefore, we would be agreeable to changing the proposal to:
Uses: Solvent, cosolvent

Limits: Not to applied to crops within 24 hours
of harvest. Not to be applied to pasture-
oy range grasggs{érown for grazing after
soil emergence;

At this point, I de not believe this will cause a problem as far as
pesticide firms are concerned and we would want to assess the value
of seeking further approval on forage grasses before resuming
research. :

We honestly feel that we have clearly demonstrated that the use of
dimethyl sulfoxide as a pesticide solvent is safe in light of its
toxicity and potential residues. If after considering the ahove,
you are not satisfied, please give me a call. I would like to set
up an interview with you.

Very truly yours,

' J. A. CHAPMAN/hw : enéral Manager
e Chemical Products Division

.~ . . 202
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Q%Tthé*
C%

ENVIRONMENTAL CHEMISTRY EVALUATION FCOR [Dimethyl Sulfoxide] Reya

Rls-

PP No. 4F148¢

Reg No.
Crown Zellerback

INTRODUCTION

Dimethyl sulfoxide (DMSO) has been certified as a useful
solvent in pesticide formulations. This chemical has been
considered an inert ingredient in pre-emergence application.
The petition for its use within 24 hours of harvest brings
this special review.

DIRECTIONS FQOR USE

To be used as a pesticide solvent. Its concentration may be
such that its application is between .5 and 5 pounds per acre.

RECOMMENDATION

(é) Object to post emergence use of products containing
DMSO and/or the inert ingredient DMSO.

1. A review of this submission cannot be made because
chemistry data support of PR Notice 70-15 has not been
submitted. It is determined that these data are needed
for any post emergence application of a product con-
taining DMS0O. See enclosures

Pat Critchlow enclose Second Draft of Guidelines

“)/”} > 3

o P v‘f . 4 ) /"I/ L ——/ »‘IF .
S R Y O et Sy g 3
Ronald E. Ney
Joe Boyd

Environmental Chemistry Section
Efficacy and Ecological Effects Branch

gjl:8/5/74
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UhHTEDSK 'ESENVHi%%MEﬁaALPROTECTU MGENCY

Proposed Exemption for Dimethylsulfoxide. Chemistry

: DATE: July 24, 1974
Evaluation .

Cocrdination Branch
and Toxicology Branch, ED

Crown Zellerbach Corporation is proposing the establishment c¢f an
exemption from the requirement of a tolerance (Sec. 180.1001) for
residues of dimethylsulfoxide when used as a solvent or cosolvent
in pesticide formulations noéT%e applied within 24 hours of harvest.
The current exemption for the'residues of DMSO limits the use as

a solvent for formulations used before crop emerges from soil or
prior to formation of edible parts of food plants.

Proposed Use

The present proposal is directed to the general use of DMSO as a
solvent rather than a specific formulation. However, in genmeral
the amount of DMSO to be applied will normally be in the range of
0.5 1b. to 5 1b. per acre. Occasionally, the usage rate may exceed
this figure, as, for example, with pesticides applied on heavy

clay soil, hence, no finite limit is given.

Analytical Methods

The radiochemical analytical procedure for crop materials is similar

to that described in the previous proposals (PP# 1E1017, 3E1364).
However, minor modifications were introduced to increase the sensiti-
vitgsfor various crops. Allowance was made to correct for the

DM5--0 specific activity for each crop since the activity varied
according to the amount applied, In addition, corrections for 33g

decay were made for caleulating individual counting data and the
specific activity due to the wide intervals of harvesting and analyzing.
A combination of scintillation spectroscopy of solids digests and
extracts and TLC were used to separate DMS330 and the metabolites om all
crops znd animal tissues. Briefly, this procedure involves the following:
{1} determining the total 335 in the plant at harvest by nitric acid
digestion, (2) extracting DMS350 from the plant solids with aqueous
ethanol, and (3) separating and identifying the 35g compounds in the
extract by TLC. Recoveries on DMS 320 crop extracts were previocusly
reported in PP# 3E1364.

EPA Form 1320-6 (Rev, 672}

20
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PP# AF14E6-TPage 2

The radiochemical analytical procedure for the determination of
DMS3OC in animal tissue, milk apd epes is ddentical to the method
described above with one exceptiou. The nifric acid digestion of
crop material in the determination of teouval 33g activity ig re-
placed by an alkaline digestion step.

Recoveries of DMS320 on milk, egps and hamburger were reported
at 87.2%, 91.4%, and 121,37%, respectively. The limit of detect-
ability was reported at <0,01 ppm.

A regulatory method involving GLC analysis with flame ionization
detection was previously submitted, however, CB concluded that
the method was adequate for purposes of detecting instances of
gross misuse only (sensitivity about 3 ppm). Therefore, we
recommended at that time and reiterate now that an MIO will be
necessary should higher sensitivity be required (see memo of
W.J. Boodee, PP# 1E1017, 8/28/71).

Residue Data

Plant residue data are submitted for eleven crops which were selected
to represent the major food crop groupings of: ecurcurbits (cucumbers);
freiting (tomato), leafy {(cabbage), root crop (onion), and seed and
pod vegetables (sweet peas and soybesns); pome {(apple), small (rasp-
berry), and stone fruits (peach); grain crops (barley and corn);
stored commodities (dried beans); and cotton. The crops were field
grown at Washington State University at Vancouver, Washington, with
the exception of cetton and soybeans, which were maintained to
maturity in a greenhouse. All crops received a single treatment of
DMS35O, at a rate of 5 1b./A, 24 hours before harvest. As each crop
was harvested, the excess soll and foliage were remeoved in accordance
with standard commercial practice {no further details are given).

Analyses bg the radiochemical procedure detected maximum DMSO residues
(as total S activity) for barley, raspberry and peach at 5.4 ppm,
1.8 ppm and 0.37 ppm, respectively. All other results were reported
at less than 0.1 ppm, dincluding DMSC residues on cabbage at <0.0L ppm.

Little information is given on sample preparation technique and since
this proposal covers a wide variety of different crops, we require a
more detailed description of the sample preparation for each crop. We
will need this information to determine whether or not the preparations
actually conform to commercial practice or to the definitions set forth
in Section 180.1(j) of the Regulations. We are especially concerned
about the low residue level reported for cabbage. In addition, since

the proposed use of DMS0O as a solvent in pesticides will undoubtedly

be used on forage items, we would like to examine residue data for the
forage groupings of grasses and legumes reflecting DMSO treatments at

the proposed use rate. Data from the previous DMSO petitions (PP# 1FE1017
a&ﬁP%E1364), reflecting pre—emergence treatments and/or applications prior

to the formation of any edible parts, cannot be used to support the pre-
sent propesal since the proposed use is limited- to applications up to
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PPi 4FL4D6-Tape 3
24 hours before harvest.

We conclude that additional residue dato for forage crop groupings
and morc information regarding sample preparation are needed before
we can delermine what the expected residue level will be {rom the
preposed use of DMSO.

Results of two 28-day animal feeding studies are submitted. One
study at Oregon State University was carried out with a dairy goat
and ancther at Washington State University with three hens. A dally
dosage of dimethyl sulfoxide (labeled with 355) was fed to each
animal at a level of 20 ppm in the total solid diet. While milk and
egg samples were taken dgily, the samples taken every fifth day
were analyzed for total J5 activity and DM3320 activity (via TLC
separation). The animals were sacrificed 24 hourc after the last
dosage of pMS390 was administered. The previously described radio-
chemical procedure was used o analyze the poultry and goat tissues,

Residues were determined by total 355 activity counts (expressed asg
DMSO) and were reported at maximum levels of 0.64 ppm in milk, 3.0
ppm in eggs, 3.85 ppm in goat liver and 2.1 ppm in poultry liver.

An analysis of the total 95§ activity fraction in geoat liver tissue
was reported to be a mixture of dimethyl sulfoxide, dimethyl sulfone
and an unidentified component referred to as "higher molecular
weight materials"” with an approximate 1:1:4 distribution ratioc.

The "higher molecular weight materials™ actually comsist of a series
of copstituents that chromatographed before, after and in between
the DMSC and DMSOZ fractions on TLC,

Since omnly 327 of the total 35¢g activity in the goat liver is ex-
tractable and of this 32% only 347 has been identified, we will
require information as to the amount of unidentified fractioms in
the other substrates. Based upon these data, we may require ad-
ditional identification of the unknown constituents if TR concurs.

As a result of TLC determinations on extracts, DMSO residues were
reported at maximum levels of 0.06 ppm in milk, 0.28 ppm in esggs,
0.20 ppm in goat liver, and 0.44 ppm in poultry liver. DMSO
residues were 0.09 ppm in goat muscle and 0.2 ppm in chicken muscle.
No DMSC residues were found in the fat of the mimals at a (.01 ppm
sensitivity level. The residue results of the daily milk and egg
samples taken during the feeding period did not indicate a buildup
of DMSO residues but maintained a relatively constant level of

0.05 ppm and 0.20 ppm, respectively.

In summary, we conclude that additional information is needed regarding

the amount of unidentified 333 material in milk, eggs, and animal
tissues (excluding goat liver). Based upon these results and TB's
concern, we may require additiomal identification of the unknown
DMSO residues.
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PP# 4T1486-Tage 4
Gonelusions

1{a) The nature of the DMSC residue in animals is not adequately
understood. Only 347 of the extractable 35g activity found
in the goat liver residue has been identified as DMS0 and
its sulfone. We will require information or data as to the
extent of the unidentified fractions in wmillk, eggs and other
tissues.

(b) The nature of the DMSO residue in plants has been adequately
delineated. The major portion of the residue (>85%) is
DMSO and its sulfone.

2(a) The proposed use of DMSO as a solvent in pesticide formulations
will result in residues not to exceed 2 ppm on the elible portions
of fruits and vegetables and 6 ppm in small grains., This con~
clusion is contingent upon a review of the sample preparation
technique for these crop items.

(b) There are no residue data to support the use on forage items.

3. An analytical method is available for enforcement purposes; how-
ever, the sensitivity is sufficient to detect instances of gross
misuse only (ca. 3 ppm).

4, The ingestion of DMSO residues by livestock results in the transfer
of residues tec wmeat, milk, poulgyy and eggs. The feeding of 20 ppm
o AT

DMSO in the diet of goats and shﬁhpﬂ%esulted in:

{a) Total residues (activity calc. as DMSQ) of ca. 0.7 ppm in goat
milk, 4 ppm in goat liver, 2.5 ppm in goat kidney and 0.75 ppm
in muscle and fat. Of these residues, DMSO per se constituted
a maximum of 0.06 ppm in milk and 0.2 ppm in tissues.

(b) Total residues (cale. as DMSO) of 3 ppm in eggs, 2 ppm in chicken
liver and <1.5 ppm in chicken muscle and fat. Of these, DMSO
per se constituted a maximum of 0.3 ppm in eggs and 0.5 ppm in
tissues.

Recommendations

We recommend against the proposed exemptiori,

For a favorable recommendation, the petitioner should be advised of the
following:

(1) We need to know the amount of unidentified residues, as determined
by total 375 activity, in milk, eggs, and meat tissues(excluding
goat liver) and based on these results (and TB's concern), we may
require further identification of the unidentified residue.
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